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[bookmark: OLE_LINK144][bookmark: OLE_LINK145]In this contribution, we discuss our views on initial access including SS/PBCH blocks, discovery burst transmission window (DBTW), CORESET#0 multiplexing patterns and PRACH configuration.
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SSB pattern
	Agreement (RAN1 #105-e):
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)



For 480kHz/960kHz SSB pattern, it was agreed to down-select between two alternatives in RAN1 105-e. In the following lines, we provide our views on 480kHz/960kHz SSB pattern design based on this agreement. To keep the SSB design simple, we suggest to use a unified design for 480kHz and 960kHz SSB pattern.
1- ALT 1 vs. ALT 2: Two major differences between Alt 1 and Alt 2 are as follows:
a. There is no beam switching gap symbol between consecutive SSB indexes in the same slot in Alt 2 while, depending on the choice of X and Y, it is possible to devise a beam switching gap symbol between the consecutives SSB indexes in Alt 1. According to the RAN4 LS reply [6], beam switch time at gNB is [59ns]. Moreover, up to 200ns beam switch time at the UE side is suggested in ongoing discussions in RAN4 [7]. Comparing these values with the 73ns (146ns) CP length of 960kHz (480kHz) OFDM symbols, the introduction of a beam switching gap symbol at least for 960 kHz SCS and, most likely, for 480 kHz SCS seems required. Note that, even if UE side beam switch time is less than but comparable to the CP length of 73ns (146ns) in 960kHz (480kHz), in a realistic scenario with channel dispersion and synchronization errors, the beam switching time cannot be absorbed in the CP of the OFDM symbol.
b. In Alt2, the two SSBs in a slot are transmitted back-to-back. This does not allow to configure CORESET#0 associated with the second SSB in the slot on symbol(s) adjacent to that SSB and both CORESET#0s associated with the first and the second SSBs in the slot have to be configured at the beginning of the slot. In our view, this is quite a restrictive design. Note that, even in Rel-15 FR2, configuring CORESET#0 in a symbol adjacent to the second SSB in a slot is supported. 
Due to above two observations, we propose to support Alt 1 with X=2 and Y=9 so that there are three OFDM symbols between the first SSB and the second SSB in a slot: One symbol is to cope with the beam switch time and two symbols to facilitate configuration of up to a two-symbol CORESET#0 prior to the second SSB in the slot. The pattern of X=2 and Y=9 had been discussed in NRU Rel-16, which allows SSB and its associated CORSET0 transmitted in the same half slot. It mitigates the partial transmission of SSB/COREST0 pair due to LBT failure. In FR2-2, it can bring additional benefit to reduce beam switch gap for SSB/COREST0 multiplexing pattern 1. 
2- Number of SSB candidate indexes : DBTW should still be supported in operation with shared spectrum to deal with a LBT failure prior to SSB transmission in 480 kHz or 960 kHz SCS when Contention Exempt Short Control Signaling is not applicable. This, in particular, requires that the number of SSB candidate indexes  to be larger than the number of SSB indexes  for operation with shared spectrum. It seems that   is a reasonable choice for operation with shared spectrum since any  requires 7 bits to indicate the SSB candidate index and limiting  to values smaller than 128 would not result in saving any indication bit for SSB candidate index.

3- UL slots within SSB burst: Similar to Case D for 120 kHz SSB, it may be reasonable to skip some slots within SSB burst to facilitate UL transmission. However, even with additional SSB candidate indexes for operation with shared spectrum, the total length of SSB burst may be much shorter than that in Case D for 120kHz SCS and, hence, it may not be well-justified to reserve some slots within such a short SSB burst for UL transmission. To balance these opposing observations, we first note that, in Case D for 120 kHz, 8 slot indexes {8-9, 18-19, 28-29, 38-39} within a half frame are reserved for UL transmission. These slots correspond to slots {32-39, 72-79, 112-119, 152-159} within a half frame in 480 kHz and slots {64-79, 144-159, 224-239,304-319} within a half frame in 960 kHz. When designing SSB pattern for 480 kHz and 960 kHz SSBs, slots in  and  may be reserved for UL transmission, respectively. However, for operations without shared spectrum where, 64 SSB candidates can be mapped to the first 32 slots 0-31 in 480 kHz or 960 kHz without an overlap with any slot in  or , respectively. As such, there is no need to reserve UL slots within the SSB burst. For operations with shared spectrum where, 128 SSB candidates can be mapped to slots 0-63 in 960 kHz without any overlap with . Therefore, there is no need to reserve UL slots within the SSB bust in this case either. In turn, 128 SSB candidates would occupy 64 slots in 480 kHz which would have overlap with slots 32-39 in . As such, we propose to map SSB candidates in 480kHz for operations with shared spectrum on the first 64 available slots 0,1,…,31, 40, 41,…71.
[bookmark: OLE_LINK115][image: ]
Figure 1 SSB pattern for different SCSs 

Figure 1 shows our proposed SSB patterns for 120 kHz, 480 kHz and 960 kHz in operations with shared and without shared spectrum.
[bookmark: OLE_LINK244]Proposal 1: Support following patterns for SSB with 480 kHz and 960 kHz SCS:
· For operations without shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31) for both 480 kHz and 960 kHz SCS.
· [bookmark: OLE_LINK163]For operations with shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31,40,…,71) for 480 kHz SCS;
· [bookmark: OLE_LINK17]{2,9}+14n, (n=0,1,2,…,63) for 960 kHz SCS.
Since we propose the number of candidate SSBs in 480 kHz and 960 kHz SCS to be  for operation with shared spectrum, one more bit is required to indicate the candidate SSB index compared to Rel-15 FR2. We propose to borrow the 4th LSB of SFN in the PBCH payload to indicate the 7th bit of the candidate SSB index in operation with shared spectrum. In turn, we can transfer the 4th LSB of SFN to MIB payload. Note that if the 4th LSB of SFN is indicated in the MIB payload, the periodicity of update in MIB payload is still kept to 80 ms as in Rel-15.
[bookmark: OLE_LINK120][bookmark: OLE_LINK121]Proposal 2: For operation with shared spectrum and for 480 kHz and 960 kHz SSBs, indicate the 7th bit of the candidate SSB index by borrowing the 4th LSB of SFN in the PBCH payload. Indicate the 4th LSB of SFB in MIB payload.
 Discovery burst transmission window
	Agreement (RAN1 #105-e):
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 signalling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signalling
· 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 (RAN1 #105-e):
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



[bookmark: OLE_LINK114][bookmark: OLE_LINK92]During initial access, UE determines the candidate SSB index from the DMRS sequence of PBCH and the PBCH payload in FR2 and the half frame indicator from the PBCH payload. This information along with the pre-defined location of each candidate SSB index within the half frame enables UE to determine the radio frame boundary. The corresponding system frame number (SFN) is also obtained from the PBCH and MIB payloads. In operation with shared spectrum, the transmission of SSBs in some candidate locations may be dropped due to a LBT failure. This increases the UE initial access latency if there is no more opportunity to transmit the dropped SSB within a DBTW. Note that, to our understanding, contention exempt short control signaling for operation with shared spectrum is not supported in all regions (e.g., Japan). Therefore, even if the duty cycle of the 480/960 kHz SSB burst is less than 10% within every 100 ms, LBT is mandated in these regions. 
Observation 1: Contention exempt short control signaling for operation with shared spectrum is not supported in all regions. Therefore, even if the duty cycle of the 480/960 kHz SSB burst is less than 10% within every 100 ms, LBT must be used prior to 480/960 kHz SSB burst transmission in these regions.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Therefore, to facilitate transmitting the dropped SSBs due to LBT failure, we propose to support DBTW for all numerologies in Rel-17.
[bookmark: OLE_LINK245]Proposal 3: Support discovery burst transmission window for all numerologies in shared spectrum in 52.6GHz to 71GHz.
There have been long debates in the last three meetings on whether and how operations with/without shared spectrum, LBT on/off, and DBTW enable/disable should be indicated to the UE if DBTW is supported. Progress on this topic has been slow due partly to the fact that the discussions of whether and how to indicate above parameters are entangled with each other. To make progress on this topic, we believe that it is necessary to clarify what parameters actually need to be known to the UE and, more important, at which stage of the initial access: Is the parameter required/useful for reading MIB/PBCH? Is the parameter required/useful for reading SIB1? Or is the parameter actually required/useful in steps after reading SIB1?
Observation 2: To make progress on finalizing PBCH and SIB1 content, RAN1 should agree whether the indication of each of 
1) operations with/without shared spectrum;
2) LBT on/off; 
3) DBTW enable/disable,
is required/useful during initial access and, if it is, for which one of the following reasons
A) For reading MIB/PBCH
B) For reading SIB1
C) For operations after reading SIB1
During initial access, if LBT on/off is already indicted to the UE, we do not see any reason to additionally indicate to the UE whether or not the operation is with shared spectrum or without shared spectrum.  First, “LBT on” simply means that the operation is with shared spectrum; second, assuming that DCI 1_0 has the same structure as in FR1, LBT on/off indication is required to determine the size of DCI 1_0  whose CRC is scrambled with SI-RNTI (DCI that is carried on Type0-PDCCH and required to read SIB1). Otherwise, 2 blind decoding assuming two different DCI sizes is necessary. However, we do not see any application for the indication of operation with/without shared spectrum during initial access. 

Observation 3: Assuming that DCI 1_0 has the same structure as in FR1, LBT on/off indication is required to determine the size of DCI 1_0 whose CRC scrambled with SI-RNTI (DCI that is carried in Type0-PDCCH and required to read SIB1).

Observation 4: During initial access, if LBT on/off is already indicted to the UE, we do not see any reason to additionally indicate whether or not operation is with shared spectrum or without shared spectrum.
                  
Based on the above discussion, assuming that DCI 1_0 has the same structure as in FR1 and a blind decoding of DCI size needs to be avoided,  LBT on/off should be indicated to the UE to facilitate decoding DCI 1_0 whose CRC scrambled with SI-RNTI and, consequently, to read SIB1 (Case B in Observation 2). One way to indicate LBT on/off is the use of one bit in MIB (eg, the “spare” bit). Another method is to indicate LBT on/off based on the synch raster entry of the associated SSB used for initial access. 

Proposal 4: If LBT on/off indication is deemed required to determine the size of DCI 1_0 whose CRC scrambled with SI-RNTI, such an indication may be performed using one of the following methods:
1) Using one bit in MIB
2) Implicitly using the synch raster entry of the associated SSB used for initial access
There have also been long discussions on whether and how DBTW enabled/disabled should be indicated during initial access in operation with shared spectrum. First, we need to clarify what exactly DBTW enabled/disabled means. In our view, DBTW disabled means that there is one and only one candidate SSB index corresponding to each SSB index within the half frame that includes SSBs. That is, if a SSB index is not transmitted due to a LBT failure, there is no opportunity to transmit that SSB index within the same half frame. In turns, DBTW enabled means that there is more than one candidate SSB indexes for at least one SSB index within the half frame that includes SSBs. That is, for those SSB indexes that have more than one corresponding candidate SSB indexes, if the SSB index is not transmitted due to a LBT failure, there is another opportunity to transmit that SSB index within the same half frame.

Observation 5: DBTW enabled/disabled can be defined as follows: 
· DBTW disabled means that, within DBTW in the half frame that include SSBs, there is one and only one candidate SSB index corresponding to each SSB index.
· DBTW enabled means that, within DBTW in the half frame that include SSBs, there is more than one candidate SSB indexes for at least one SSB index.

Given above clarification of the definition of DBTW enabled/disabled, let us investigate how a UE would know DBTW is enabled/disabled in Rel-16 NR-U. In fact, DBTW enabled/disabled is never explicitly indicated to the UE in Rel-16 NR-U. In Rel-16, UE can infer whether DBTW is enabled/disabled only after reading SIB1 by comparing the maximum number of transmitted SSB indexes  (acquired from MIB payload) with the DBTW length (DiscoveryBurst-WindowLength provided in SIB1). If DBTW length that is configured in SIB1 is such that DBTW can include more than  candidate SSB indexes, UE can infer that DBTW is enabled. In turn, if DBTW length that is configured in SIB1 is such that DBTW cannot include more than  candidate SSB indexes, UE can infer that DBTW is disabled. For instance, in Case A SSB pattern for 15 kHz SCS, if  and DBTW length in SIB1 is configured as 0.5, 1, 2, 3, or 4 ms, UE can infer that DBTW is disabled while if  and DBTW length in SIB1 is configured to 5 ms, UE can infer that DBTW is enabled. Finally, note that, according to [2], if DBTW is not provided, the UE assumes that DBTW length is a half frame (includes all candidate SSB positions). As 5ms can accommodate 10 candidate SSB indexes in Case A and 20 candidate SSB indexes in Case C and, further, maximum supported SSB indexes  in Rel-16 is equal to 8, therefore, prior to reading SIB1, UE assumes that DBTW is enabled. 
Observation 6: Following observations can be made regarding DBTW enabled/disabled indication in Rel-16 NR-U:
· DBTW enabled/disabled is not explicitly indicated to the UE. 
· DBTW enabled/disabled is implicitly indicated to the UE in SIB1: UE can infer whether DBTW is enabled/disabled only after reading SIB1 by comparing the maximum number of transmitted SSB indexes  (acquired from MIB payload) with the DBTW length (provided in SIB1).
· When DBTW length is not provided, UE assumes that DBTW length is a half frame (includes all candidate SSB positions). Therefore, UE assumes that DBTW is enabled prior to reading SIB1.
In our view, a similar method as in Rel-16 NR-U may be used for the indication of DBTW enabled/disabled in 60 GHz unlicensed spectrum. Note that, during initial access, UE buffers 20 ms signal, does correlations to detect a SSB from the buffered signal, reads the corresponding MIB of the detected SSB, and then, using the provided CORESET#0 configuration in MIB, moves on to finding and decoding Type0-PDCCH and the corresponding PDSCH that carries SIB1. Above procedure is the same in both Rel-16 and Rel-17 unlicensed spectrums and, similar to Rel-16 NR-U, we do not see that the indication of DBTW enabled/disabled could be somehow essential in the procedure of reading MIB/PBCH or SIB1 in 60 GHz unlicensed spectrum. If UE needs to make an assumption regarding DBTW prior to reading SIB1, similar to Rel-16 NR-U, it can assume that DBTW length is such that it includes all candidate SSB indexes (DBTW is enabled). 
Based on the above discussion, in the initial access procedure before RRC_CONNETECD state, DBTW enabled/disabled can be implicitly indicated in SIB1 as follows: UE can infer whether or not DBTW is enabled by comparing the maximum number of transmitted SSB indexes   (acquired from MIB payload) with the DBTW length (provided in SIB1): If DBTW length is equal to or smaller than the time duration from the beginning of the half frame (which is the beginning of the slot containing the candidate SSB index 0) to the end of the slot containing the candidate SSB index -1, it means that if SSBs with candidate SSB indexes 0,…, -1 are not transmitted due to a LBT failure, there is no second opportunity to transmit these SSBs within DBTW, or, equivalently, DBTW is disabled. In turn, if DBTW length is larger than the time duration from the beginning of the half frame to the end of the slot containing the candidate SSB index -1, it means that if SSBs with candidate SSB indexes 0,…, -1 are not transmitted due to a LBT failure, there are still opportunities to transmit at least some of these SSBs within DBTW, or, equivalently, DBTW is enabled.

Proposal 5: Similar to Rel-16 NR-U, use the following method to implicitly indicate in SIB1 that DBTW is enabled/disabled:
· If DBTW length is equal to or smaller than the time duration from the beginning of the half frame to the end of the slot containing the candidate SSB index -1, DBTW is disabled.
· If DBTW length is larger than the time duration from the beginning of the half frame to the end of the slot containing the candidate SSB index -1, DBTW is enabled.
Note 1: DBTW is configured in SIB1 and  is acquired from the MIB payload. 
Note 2: Prior to reading SIB1, UE assumes that DBTW includes all candidate SSB positions in a half frame.
For 120 kHz SSB with Case D pattern, the minimum number of slots that include the candidate SSB indexes 0,…, -1, for 8, 16, 32, and 64 is 4, 10, 20, and 40 slots, respectively. Note that, as a convention, the reserved UL slots are “counted in” when calculating the minimum DBTW size for each value of . For instance, when , the candidate SSBs are mapped to the first 8 slots. However, since in SSB pattern case D for 120 kHz, the first 8 slots are immediately followed by 2 slots that are reserved for UL, minimum DBTW size of 10 (and not 8) slots is selected. 
For 120 kHz SSB with Case D pattern, if we reuse the DBTW lengths supported in Rel-16 NR-U, the number of slots corresponding to {0.5ms, 1ms, 2ms, 3ms, 4ms, 5ms} are {4, 8, 16, 24, 32, 40} slots, respectively. Table 1 shows that, given , how UE can infer whether or not DBTW is enabled from the configured DBTW length. For instance, as Table 1 shows, if = 32 and DBTW length is configured as 4, 8, or 16 slots (or, equivalently, 0.5ms, 1ms, or 2ms), it is implicitly indicated that DBTW is disabled while if DBTW is configured as 24, 32, or 40 slots (or, equivalently, 3ms, 4ms, or 5ms), it is implicitly indicated that DBTW is enabled.

Table 1  values and the corresponding DBTW lengths (slots) for case D in 120 kHz
	 
	Minimum number of slots to support  SSBs (“counting in” any possible reserved UL slots)
	Applicable DBTW lengths (slots)  when DBTW is enabled
	Applicable DBTW lengths (slots)  when DBTW is disabled

	8
	4
	40, 32, 24, 16, 8
	4

	16
	10 
	40, 32, 24,16
	8, 4

	32
	20 
	40, 32, 24
	16, 8, 4

	64
	40
	--
	40, 32, 24, 16, 8, 4



As the maximum number of SSBs is limited to 64 regardless of the numerology of SSB, the maximum value of  can be kept equal to 64 in 480/960 kHz SCS. Further, based on our proposed SSB patterns for 480/960 kHz SCS in Section 2.1, the first 64 SSB candidates can be mapped to the first 32 slots within the half frame in both 480/960 kHz SCS, that is, there is no reserved slots for UL transmission in the interval at which the first 64 SSB candidates are mapped. However, we propose to increase the maximum number of candidate SSB indexes to 128 for 480/960 kHz SCS in operation with shared spectrum. As discussed earlier in this section and based on our proposed SSB patterns for 480/960 kHz SCS, the 128th (the last) SSB candidate is contained in the 64th slot in 960 kHz SCS and in the 72nd slot in 480 kHz SCS (see, Fig. 1). Therefore, when  , indicating DBTW length equal to 64 (72) slots in 960 (480) kHz SCS would imply that DBTW is enabled. Table 2 shows the applicable DBTW lengths in terms of the number of slots and  for SSBs with 480 kHz and 960 kHz SCS.
Table 2  values and the corresponding DBTW lengths (slots) for SSBs with 480 kHz and 960 kHz
	 
	Minimum number of slots to support  SSBs 
	Candidate DBTW values (slots) when DBTW is enabled for 480 kHz
	Candidate DBTW values (slots) when DBTW is disabled for 480 kHz

	8
	4
	X, 32, 24, 16, 8
	4

	16
	8 
	X, 32, 24, 16
	8, 4

	32
	16
	X, 32, 24
	16, 8, 4

	64
	32
	X=72 for 480 kHz and X=64 for 960kHz
	32, 24, 16, 8, 4



Note that, when we increase the maximum number of candidate SSB indexes to 128 for 480kHz (960 kHz) in operation with shared spectrum, the number of slots is72 (64), which equals to 2.25ms (1ms). In addition, we propose that, similar to Rel-16 NR-U, DBTW length to be indicated in SIB1. As such, both  and DBTW are available to the UE upon decoding SIB1. Therefore, above method to implicitly indicate whether DBTW is enabled or disabled is applicable to all RRC states.
Proposal 6: Values {8, 16, 32, 64} should be supported for in operation with shared spectrum above 52.6GHz.
Proposal 7: Configure DBTW length in SIB1 for operation with shared spectrum in 52.6GHz to 71GHz with the following values:
· 120 kHz SCS: {40, 32, 24, 16, 8, 4} slots = {5, 4, 3, 2, 1} ms
· 480 kHz SCS: {72, 32, 24, 16, 8, 4} slots = {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms
· 960 kHz SCS: {64, 32, 24, 16, 8, 4} slots = {1, 0.5, 0.375, 0.25, 0.125, 0.0625} ms
We close this section by pointing out that, similar to Rel-16 NR-U, both  and DBTW size can also be explicitly configured to a RRC_CONNECTED UE using dedicated signaling.
UE assumption regarding ssb-PositionsInBurst in SIB1
ssb-PositionsInBurst is provided in SIB1 to indicate time domain positions of the transmitted SSBs in a SSB burst. In Rel-16 NR-U, ssb-PositionsInBurst is comprised of a single 8-bit bitmap inOneGroup. If MSB k (k>=1) of inOneGroup is set to 1, UE assumes that one or more SSBs within DBTW and with the candidate SSB index corresponding to the SSB index k-1 may be transmitted. In turn, If MSB k of ssb- inOneGroup is set to 0, UE assumes that the SSBs with the candidate SSB indexes corresponding to the SSB index k-1 are not transmitted.  Further, “The UE assumes that a bit at position k >  is 0” [5]. Above interpretations of the bits of ssb-PositionsInBurst cannot be directly carried over in 60 GHz shared spectrum:  In Rel-16 NR-U, maximum number of transmitted SSB indexes is 8 which is equal to the size of the single bitmap inOneGroup in ssb-PositionsInBurst. In turn, in 60 GHz shared spectrum, following the FR2 convention, ssb-PositionsInBurst is comprised of two 8-bit bitmaps of groupPresense and inOneGroup while the maximum number of the transmitted SSB indexes is 64. To clarify UE interpretation of ssb-PositionsInBurst bits for operation with shared spectrum in 60 GHz where ssb-PositionsInBurst is configured with both inOneGroup and groupPresense bitmaps, if MSB , , of inOneGroup and MSB , , of groupPresense are set to 1, UE should assume that SSBs within DBTW with candidate SS/PBCH block index(es) corresponding to SSB index equal to  may be transmitted; otherwise, the UE should assume that the SSB(s) are not transmitted. 
Proposal 8: In operation with shared spectrum in 60 GHz, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with candidate SSB index(es) corresponding to SSB index equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense are set to 0, the UE assumes that the SSB(s) are not transmitted. 
Further, it should be understood that, regardless of the value of the MSB k of inOneGroup and MSB m of groupPresense, if > , UE assumes that candidate SSB index(es) corresponding to SSB index equal to  are not transmitted. 
Proposal 9: Regardless of the value of the MSB k of inOneGroup and MSB m of groupPresense in ssb-PositionsInBurst configured in SIB1, if > , UE assumes that candidate SSB index(es) corresponding to SSB index equal to  are not transmitted.

[bookmark: _Ref61258122]CORESET#0 design
It was agreed in RAN 92-e that, for all three supported SCSs of 120, 480, and 960 kHz, Type0-PDCCH and the corresponding SSB have the same SCS and, further, SSB-CORESET#0 multiplexing pattern 1 is prioritized [1]. In addition, the following earlier agreement regarding CORESET#0/Type0-PDCCH for 120 kHz SCS has been reached:
	Agreement (RAN1 #104-e):
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
[…]



In particular, above agreement states that for {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, both multiplexing Pattern 1 and multiplexing Pattern 3 are supported. For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {480, 480} kHz and {960, 960} kHz, we believe that supporting multiplexing Pattern 1 is sufficient. As such, we propose the following.
Proposal 10:  For CORESET for Type0-PDCCH in 52.6GHz to 71GHz spectrum, support the following:
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, support multiplexing pattern 1 and multiplexing pattern 3 as per Agreement in RAN1 104-e. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {480, 480} kHz, support multiplexing pattern 1 only. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {960, 960} kHz, support multiplexing pattern 1 only.

CORESET#0 design for 120 kHz SCS
In Rel-15/16 FR2, CORESET#0 was configured with 24 RBs or 48 RBs for 120 kHz SCS. As agreed in RAN1 104-e, the same CORESET#0 BWs should also be reused in 52.6GHz to 71GHz spectrum. Considering that the occupied bandwidth of 48 PRB is 69MHz, it cannot make full use of the allowed transmit power and power spectrum density to extend coverage according to FCC regulation. For operation with shared spectrum, both maximum transmission power limit and power spectrum density limit should be observed and to make full use of the transmit power, the CORESET#0 with 96 PRB should also be considered. CORESET0 with 96 PRB allows gNB to transmit a PDCCH with the aggregation level of 16. It should be noted that 96 PRB for CORESET#0 had been discussed in Rel-15 but was not adopted because of the limited available bandwidth at that time.  In addition, = {1, 2} have already been supported in Rel-15 for . We propose to support both these number of symbols when  is equal to 96 RB.

[bookmark: OLE_LINK171][bookmark: OLE_LINK180]Proposal 11: For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, in addition to the supported values of ( ,  ) from Rel-15, support = 96 with ={1,2}.
[bookmark: OLE_LINK86][bookmark: OLE_LINK87]CORESET#0 RB offset
[bookmark: OLE_LINK96]In Rel-15/Rel-16, each CORESET#0 configuration index is associated with a RB offset from the smallest RB index of the CORESET#0 to the smallest RB index of the common RB overlapping with the first RB of the corresponding SSB. Although the exact values of supported RB offsets from CORESET#0 to SSB in 52.6GHz to 71GHz spectrum maybe restricted by the synch raster and channel raster design in FR2-2, RAN1 can still discuss and agree on the design principles and nominal values of RB offsets from CORESET#0 to SSB. Assuming that there will not be any restriction imposed by the synch raster and channel raster design in FR2-2 on RB offsets from CORESET#0 to SSB, the RB offsets defined in Rel-15/Rel-16 FR2 can be inherited without any modification for CORESET#0 with 24 RBs and 48 RBs. However, new RB offsets should be defined for CORESET#0 with 96 RB BW. Since only multiplexing patterns 1 and 3 are applicable to {SSB, CORESET#0} ={120, 120} kHz, we only consider pattern 1 and pattern 3 when discussing the RB offset for 96 RB CORESET#0 in the following lines.
[bookmark: OLE_LINK113][bookmark: OLE_LINK118][bookmark: OLE_LINK119][bookmark: OLE_LINK122]For pattern 1, one configuration is to place the SSB in the middle of CORESET#0 by specifying the RB offset equal to 38 RBs as in the left subfigure of Figure 2. Placing SSB in the middle of CORESET#0 in the frequency domain is already supported in Rel-15/16 for 48 RB CORESET#0 and multiplexing pattern 1 in {SSB, CORESET#0} ={120, 120} kHz (See 38.213, Table 13-8, configuration indexes 2, 3). Other configurations are to align the lowest (highest) RB of SSB with the lowest (highest) RB of CORESET#0 by specifying the RB offset equal to 0 (76) RBs as in the middle and right subfigure of Figure 2. Aligning SSB with the two extremities of CORESET#0 in the frequency domain frees up more contiguous RBs and allows a more flexible and potentially a larger allocation for PDSCH carrying SIB1. Aligning the lowest (highest) RBs of SSB and CORESET#0 in the frequency domain is already supported in Rel-15/16 for 24 RB CORESET#0 and multiplexing pattern 1 in {SSB, CORESET#0} ={120, 120} kHz (See 38.213, Table 13-8, configuration indexes 0, 1).
 [image: ]
Figure 2 RB-level offset configuration

For pattern 3, similar RB offset values as in Rel-15/16 can be used to place CORESET#0 immediately on top of SSB in the frequency domain: -20 RBs if  and -21 RBs if .
[bookmark: OLE_LINK123][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 12: Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={120, 120} kHz: 
· For CORESET#0 with 24 RBs and 48 RBs: the same as supported values in Table 13-8 of 38.213.
· For CORESET#0 with 96 RBs: 0, 38, 76 RBs for multiplexing pattern 1 and -20 (-21) RBs when  for multiplexing pattern 3.
Note: All above RB offsets are nominal and may need to be modified after finalizing synch raster and channel raster design in FR2-2.

[bookmark: OLE_LINK88][bookmark: OLE_LINK89]CORESET#0 design for 480 kHz and 960 kHz SCS
RAN4 has agreed to support the minimum bandwidth of 400MHz for 480 kHz and 960 kHz SCS. If the same bandwidth utilization of as in 120 kHz SCS for FR2 is applicable, 400 MHz supports the transmission BW of up to 66 (32) RBs in 480 kHz (960 kHz) SCS. As such, the minimum bandwidth of 400 MHz can support   equal to 24RB and 48RB for 480 kHz SCS and  equal to 24RB for 960 kHz SCS.  equal to 1 and 2 are already supported for {SSB, CORESET#0} ={120, 120} kHz with multiplexing pattern 1 in FR2 and we believe the same values can be reused for {SSB, CORESET#0} ={480, 480} kHz and {SSB, CORESET#0} ={960, 960} kHz with multiplexing pattern 1 in 52.6GHz to 71GHz spectrum.
Proposal 13: Support at least the following combinations in 52.6GHz to 71GHz spectrum:  
· for {SSB, CORESET#0} ={480, 480} kHz with multiplexing pattern 1, , ={1,2};
· for {SSB, CORESET#0} ={960, 960} kHz with multiplexing pattern 1, , ={1,2}.
Offset between off-sync raster SSB and CORESET#0
In Rel-16 NRU, off-synch raster SSBs may configure CORESET#0 to support ANR on Scells. When a UE is configured to report the CGI associated with an off-synch raster SSB, the UE finds the frequency offset from CORESET#0 to the off-synch raster SSB according to a sum of the following first offset and the second offset:
· First offset: Provided in Table 13-1A and Table 13-4A defined in [2], and
· Second offset: Determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the off-synch raster SSB indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SSB hypothetically located at the GSCN of a synch raster entry where the single synch raster entry is located in the same channel as the SSB used for the shared spectrum channel access procedure [2].
Above offsets are defined with respect to the SCS of the CORESET#0, which for operation with shared spectrum, is the same as the SCS of the corresponding SSB. The frequency location of the CORESET#0 associated with the off-synch raster SSB can be unambiguously determined from the above sum since only a single synch raster entry is located in the same channel as the configured off-synch raster SSB. The reason for the one to one correspondence between synch raster entry and the channel in Rel-16 NRU is that, in Rel-16 NRU: 
1) Each channel has a 20 MHz nominal channel bandwidth as defined in [3] and; 
2) Synch raster entries in unlicensed bands are allocated roughly 20 MHz apart such that one and only one on-synch raster SSB can be fully contained in each channel. 
However, in 60GHz unlicensed spectrum, neither of the above two conditions are met: First, regulations do not define a fixed nominal channel bandwidth [4]. Second, RAN4 has not determined the synch raster locations yet. Further, given the flexible nominal channel bandwidth in 60GHz unlicensed spectrum, it seems impossible to guarantee only one on-synch raster SSB per channel. Above discussion hints to the conclusion that the same method as in Rel-16 NRU cannot be used to find the offset between an off-synch raster SSB and the corresponding CORESET#0 in 60GHz unlicensed spectrum. However, without having to wait for RAN4 to allocate the synch rasters, above issue may be independently resolved in RAN1 by uniquely determining the hypothetical on-synch raster SSB that serves as the reference for the above second offset in case multiple synch rasters (and hence, multiple hypothetical on-synch raster SSBs) are included in a channel bandwidth. 
Proposal 14: To find the offset between an off-synch raster SSB and the corresponding CORESET#0 in 60GHz unlicensed spectrum, RAN1 should uniquely determine the hypothetical on-synch raster SSB that serves as the reference for the offset to the off-synch raster SSB in case more than one synch rasters are included in a channel bandwidth.
Random access design
	[bookmark: OLE_LINK112]Agreement (RAN1 #105-e):
For 480kHz and 960kHz PRACH, 
· Down-select among option 1 and 2
· Option 1) The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.
· FFS: supported values of the starting PRACH slot index  within reference slot and whether or not the ROs for a given PRACH configuration can span more than one PRACH slot if gaps between consecutive ROs are supported for LBT and/or beam switching purposes
· Option 2) Each 120kHz RO corresponds to 4 and 8 candidate RO positions for 480kHz and 960kHz PRACH, respectively. Information about the number and locations of 480/960kHz candidate RO(s) are configured or pre-selected within each 120kHz RO. The reference 120kHz RO is determined by the current PRACH configuration method in Rel-15/16 specification.
· Following alternatives are considered on PRACH density
· ALT 1) At least the same density (i.e. number of PRACH slots per reference slot) as for 120kHz PRACH in FR2 is supported
· FFS: support for higher PRACH slot density (number of PRACH slots per reference slot) 
· ALT 2) at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH in FR2 is supported 
· FFS: support for higher RO density
· An “example” illustration of PRACH slots for 480/960kHz is shown below:
[image: ]
· FFS: whether and how to account for LBT in RO configuration (if needed)
· FFS: whether and how to account for beam switching gap in RO configuration (if needed)



[bookmark: OLE_LINK79]RACH occasions configuration
For the reference slot of 480/960kHz PRACH RO, we do not see a compelling reason to depart from the Rel-15/16 design and prefer to keep a 60kHz SCS slot as the reference slot to simplify the PRACH configuration for 480/960kHz.
Proposal 15: For 480kHz and 960kHz PRACH, support the reference slot duration corresponding to 60 kHz SCS (Option 1 in RAN1 105-e Agreement). 
As discussed earlier, according to the RAN4 LS reply [6], beam switch time at gNB is [59ns]. Moreover, up to 200ns beam switch time at the UE side is suggested in ongoing discussions in RAN4 [7]. Comparing these values with the 73ns (146ns) CP length of 960kHz (480kHz) OFDM symbols, the introduction of a beam switching gap symbol for both UL and DL signals/channels seem required.  Although the CP lengths of different PRACH formats are longer than that of the OFDM symbol, such larger CP lengths are mainly devised to additionally cope with the timing uncertainty that can be up to the maximum round-trip delay in the cell. For instance, the CP of Format A1 is 146ns (292ns) in 960kHz (480kHz) and the CP of Format B1 is 110ns (220ns) in 960kHz (480kHz). Such CP lengths are not enough to accommodate up to 200ns of beam switch time in addition to round-trip time delay, DL time synchronization, and channel dispersion effects. Therefore, we propose to support a gap symbol between consecutive ROs for 480kHz and 960kHz PRACH configurations. As an illustrative example, Figure 3 shows a configuration supported in Rel-15/16 where 6 ROs each with the duration of 2 OFDM symbols are available within the PRACH slot. Figure 4 shows how the RO configuration in Figure 3 can be modified to accommodate beam switch time between consecutive ROs.
[image: ]
Figure 3: An RO configuration example in Rel-15/16
[image: ]
Figure 4: Modified RO configuration to accommodate LBT between consecutive ROs.

Proposal 16: Support a gap symbol between consecutive ROs for 480kHz and 960kHz PRACH configurations.
Although we believe that a gap symbol is required between consecutive ROs for 480kHz and 960kHz PRACH configurations, this should not come at the cost of reducing the total number of ROs per 60kHz reference slot and at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH configuration in FR2 should be supported.
Proposal 17: For 480kHz and 960kHz PRACH, at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH configuration in FR2 should be supported (Alt 2 in RAN1 105-e Agreement). 
Since there need to be a beam switching gap symbol between consecutive ROs, the number of ROs in a PRACH slot is reduced at least for some PRACH configuration indexes. As such, unless the number of PRACH slots per 60kHz reference slot is increased, the total number of ROs per 60 kHz reference slot is reduced. In Rel-15/16, the supported number of PRACH slots per reference slot is 1 and 2. To compensate for the reduced number of ROs per 480kHz and 960kHz PRACH slots due to the beam switching gap symbol, we propose to additionally support 4 PRACH slots per 60kHz reference slot. As for PRACH slot index  within the 60kHz reference slot, in the case that only one PRACH slot within the reference slot is configured, aligned with the Rel-15/16 PRACH configuration for 120 kHz SCS, the last PRACH slot within the reference slot should be selected, that is,  for 480kHz PRACH and  for 960kHz PRACH. In the case that two PRACH slots within the reference slot are configured,  for 480kHz PRACH and  for 960kHz PRACH should be supported. The exact values of  for the case that 4 PRACH slot per 60kHz reference slot are supported can remain FFS.  
Proposal 18: For 480kHz and 960kHz PRACH configuration, support 1, 2, and 4 PRACH slots per 60kHz reference slot with the following PRACH slot indexes:
· For 1 PRACH slot per 60kHz reference slot:  for 480kHz and  for 960kHz PRACH
· For 2 PRACH slots per 60kHz reference slot:  for 480kHz and  for 960kHz PRACH.
· For 4 PRACH slots per 60kHz reference slot: supported values are FFS. 

Resolving RA-RNTI/ MsgB-RNTI overflow issue
When a random access preamble is transmitted, UE shall monitor RAR with RA-RNTI provided by
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where 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), and ul_carrier_id is the UL carrier used for preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The maximum value of t_id is 79 as there are 80 slots per system frame in 120 kHz SCS. With the support of 480kHz and 960kHz PRACH in above 52.6GHz spectrum, the maximum number of slots per system frame increases to 640 slots. A straightforward modification of above RA-RNTI formula would then be
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 640 × f_id + 14 × 640 × 8 × ul_carrier_id.
However, such modification would then result in the maximum value of RA-RNTI exceed the highest possible value of RNTI, i.e. 2^16-1. In order to resolve the above issue, we think a similar solution adopted in Rel-16 NR-U can be considered, i.e. introducing additional bits in the DCI scheduling RAR, but without modification for the formula of RA-RNTI calculation. For instance, we can sequentially divide the symbols in a radio frame into groups, and each group contains 80 slots. The additional bits in the DCI, e.g. the value of N, indicate the time location of the RACH occasion is within the Nth group of slots. In turn, t_id means the index of the first slot of the PRACH occasion in the Nth group.
For 2-step RACH procedure, the calculation for MsgB-RNTI calculation faces a similar issue. We think a unified solution can be adopted.
Proposal 19: Introduce additional bits in the DCI scheduling RAR to resolve the issue of RA-RNTI/MsgB-RNTI calculation for 480 kHz and 960 kHz RACH procedure.

RAR window
[bookmark: _Hlk505324461]In Rel-16 NR-U, RAR window was enlarged to the maximum of 40 ms to cope with the possible latency due to the LBT failure prior to msg2 transmission at gNB. In 2-step RACH, the same maximum length of 40 ms was also used to take into account the additional PUSCH processing delay at gNB as gNB needs to decode UE’s PUSCH appended to MsgA prior to sending MsgB. Issues of LBT failure prior to msg2 transmission at gNB for operation with shared spectrum and PUSCH processing delay at gNB prior to sending MsgB for both operations with and without shared spectrum should also be taken into account in 52.6GHz to 71GHz spectrum. Therefore, we propose to also enlarge ra-ResponseWindow for operation with shared spectrum and msgB-ResponseWindow for both operations with and without shared spectrum to the maximum of 40 ms. In this case, similar to Rel-16, the two bits in DCI format 1_0 with CRC scrambled by RA-RNTI (MsgB-RNTI) should also be used to indicate the two LSBs of SFN at which the gNB has received msg1 (MsgA).
[bookmark: OLE_LINK99]Proposal 20: Support maximum of 40 ms for ra-ResponseWindow for operation with shared spectrum and msgB-ResponseWindow for both operations with and without shared spectrum. Support indicating two LSBs of SFN at which gNB has received msg1 (MsgA) in DCI format 1_0 with CRC scrambled by RA-RNTI (MsgB-RNTI).
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK183]
Conclusions
In this paper, we discuss the issues related to initial access. The following observations and proposals are made. 
Proposal 1: Support following patterns for SSB with 480 kHz and 960 kHz SCS:
· For operations without shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31) for both 480 kHz and 960 kHz SCS.
· For operations with shared spectrum:
· {2,9}+14n, (n=0,1,2,…,31,40,…,71) for 480 kHz SCS;
· {2,9}+14n, (n=0,1,2,…,63) for 960 kHz SCS.
Proposal 2: For operation with shared spectrum and for 480 kHz and 960 kHz SSBs, indicate the 7th bit of the candidate SSB index by borrowing the 4th LSB of SFN in the PBCH payload. Indicate the 4th LSB of SFB in MIB payload.
Observation 1: Contention exempt short control signaling for operation with shared spectrum is not supported in all regions. Therefore, even if the duty cycle of the 480/960 kHz SSB burst is less than 10% within every 100 ms, LBT must be used prior to 480/960 kHz SSB burst transmission in these regions.
Proposal 3: Support discovery burst transmission window for all numerologies in shared spectrum in 52.6GHz to 71GHz.
Observation 2: To make progress on finalizing PBCH and SIB1 content, RAN1 should agree whether the indication of each of 
4) operations with/without shared spectrum;
5) LBT on/off; 
6) DBTW enable/disable,
is required/useful during initial access and, if it is, for which one of the following reasons
D) For reading MIB/PBCH
E) For reading SIB1
F) For operations after reading SIB1
Observation 3: Assuming that DCI 1_0 has the same structure as in FR1, LBT on/off indication is required to determine the size of DCI 1_0 whose CRC scrambled with SI-RNTI (DCI that is carried in Type0-PDCCH and required to read SIB1).

Observation 4: During initial access, if LBT on/off is already indicted to the UE, we do not see any reason to additionally indicate whether or not operation is with shared spectrum or without shared spectrum.
Proposal 4: If LBT on/off indication is deemed required to determine the size of DCI 1_0 whose CRC scrambled with SI-RNTI, such an indication may be performed using one of the following methods:
3) Using one bit in MIB
4) Implicitly using the synch raster entry of the associated SSB used for initial access
Observation 5: DBTW enabled/disabled can be defined as follows: 
· DBTW disabled means that, within DBTW in the half frame that include SSBs, there is one and only one candidate SSB index corresponding to each SSB index.
· DBTW enabled means that, within DBTW in the half frame that include SSBs, there is more than one candidate SSB indexes for at least one SSB index.
Observation 6: Following observations can be made regarding DBTW enabled/disabled indication in Rel-16 NR-U:
· DBTW enabled/disabled is not explicitly indicated to the UE. 
· DBTW enabled/disabled is implicitly indicated to the UE in SIB1: UE can infer whether DBTW is enabled/disabled only after reading SIB1 by comparing the maximum number of transmitted SSB indexes  (acquired from MIB payload) with the DBTW length (provided in SIB1).
· When DBTW length is not provided, UE assumes that DBTW length is a half frame (includes all candidate SSB positions). Therefore, UE assumes that DBTW is enabled prior to reading SIB1.
Proposal 5: Similar to Rel-16 NR-U, use the following method to implicitly indicate in SIB1 that DBTW is enabled/disabled:
· If DBTW length is equal to or smaller than the time duration from the beginning of the half frame to the end of the slot containing the candidate SSB index -1, DBTW is disabled.
· If DBTW length is larger than the time duration from the beginning of the half frame to the end of the slot containing the candidate SSB index -1, DBTW is enabled.
Note 1: DBTW is configured in SIB1 and  is acquired from the MIB payload. 
Note 2: Prior to reading SIB1, UE assumes that DBTW includes all candidate SSB positions in a half frame.
Proposal 6: Values {8, 16, 32, 64} should be supported for in operation with shared spectrum above 52.6GHz.
Proposal 7: Configure DBTW length in SIB1 for operation with shared spectrum in 52.6GHz to 71GHz with the following values:
· 120 kHz SCS: {40, 32, 24, 16, 8, 4} slots = {5, 4, 3, 2, 1} ms
· 480 kHz SCS: {72, 32, 24, 16, 8, 4} slots = {2.25, 1, 0.75, 0.5, 0.25, 0.125} ms
· 960 kHz SCS: {64, 32, 24, 16, 8, 4} slots = {1, 0.5, 0.375, 0.25, 0.125, 0.0625} ms
Proposal 8: In operation with shared spectrum in 60 GHz, for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with candidate SSB index(es) corresponding to SSB index equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense are set to 0, the UE assumes that the SSB(s) are not transmitted. 
Proposal 9: Regardless of the value of the MSB k of inOneGroup and MSB m of groupPresense in ssb-PositionsInBurst configured in SIB1, if > , UE assumes that candidate SSB index(es) corresponding to SSB index equal to  are not transmitted.
Proposal 10:  For CORESET for Type0-PDCCH in 52.6GHz to 71GHz spectrum, support the following:
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, support multiplexing pattern 1 and multiplexing pattern 3 as per Agreement in RAN1 104-e. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {480, 480} kHz, support multiplexing pattern 1 only. 
· For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {960, 960} kHz, support multiplexing pattern 1 only.
Proposal 11: For {SS/PBCH Block, CORESET for Type0-PDCCH} SCS equal to {120, 120} kHz, in addition to the supported values of ( ,  ) from Rel-15, support = 96 with ={1,2}.
Proposal 12: Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={120, 120} kHz: 
· For CORESET#0 with 24 RBs and 48 RBs: the same as supported values in Table 13-8 of 38.213.
· For CORESET#0 with 96 RBs: 0, 38, 76 RBs for multiplexing pattern 1 and -20 (-21) RBs when  for multiplexing pattern 3.
Note: All above RB offsets are nominal and may need to be modified after finalizing synch raster and channel raster design in FR2-2.
Proposal 13: Support at least the following combinations in 52.6GHz to 71GHz spectrum:  
· for {SSB, CORESET#0} ={480, 480} kHz with multiplexing pattern 1, , ={1,2};
· for {SSB, CORESET#0} ={960, 960} kHz with multiplexing pattern 1, , ={1,2}.
Proposal 14: To find the offset between an off-synch raster SSB and the corresponding CORESET#0 in 60GHz unlicensed spectrum, RAN1 should uniquely determine the hypothetical on-synch raster SSB that serves as the reference for the offset to the off-synch raster SSB in case more than one synch rasters are included in a channel bandwidth.
Proposal 15: For 480kHz and 960kHz PRACH, support the reference slot duration corresponding to 60 kHz SCS (Option 1 in RAN1 105-e Agreement). 
Proposal 16: Support a gap symbol between consecutive ROs for 480kHz and 960kHz PRACH configurations.
Proposal 17: For 480kHz and 960kHz PRACH, at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH configuration in FR2 should be supported (Alt 2 in RAN1 105-e Agreement). 
Proposal 18: For 480kHz and 960kHz PRACH configuration, support 1, 2, and 4 PRACH slots per 60kHz reference slot with the following PRACH slot indexes:
· For 1 PRACH slot per 60kHz reference slot:  for 480kHz and  for 960kHz PRACH
· For 2 PRACH slots per 60kHz reference slot:  for 480kHz and  for 960kHz PRACH.
· For 4 PRACH slots per 60kHz reference slot: supported values are FFS. 
Proposal 19: Introduce additional bits in the DCI scheduling RAR to resolve the issue of RA-RNTI/MsgB-RNTI calculation for 480 kHz and 960 kHz RACH procedure.
Proposal 20: Support maximum of 40 ms for ra-ResponseWindow for operation with shared spectrum and msgB-ResponseWindow for both operations with and without shared spectrum. Support indicating two LSBs of SFN at which gNB has received msg1 (MsgA) in DCI format 1_0 with CRC scrambled by RA-RNTI (MsgB-RNTI).
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