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[bookmark: OLE_LINK144][bookmark: OLE_LINK145]In this contribution, we discuss our views on initial access including SS/PBCH blocks transmission, discovery burst (DB), discovery burst transmission window (DBTW), SS/PBCH block and CORESET#0 multiplexing patterns and PRACH configuration.
[bookmark: _Ref129681832]SS/PBCH blocks transmission
[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK9]SCS for SS/PBCH blocks
	Agreement (RAN1 #104-e):
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.
Agreement (RAN1 #104bis-e):
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
Note: Strive to minimize specification impact due to the new SCS for SS


[bookmark: OLE_LINK82]
There have been lengthy discussions spanning over a few meetings regarding the supported SSB SCSs. These discussions resulted in agreeing to support 120 kHz SSB SCS in RAN-P #90-e and to support 480 kHz and 960 kHz SSB SCS in the case that SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH. There has still been some interest in RAN1 #104bis-e to support 480 kHz and 960 kHz SSB SCSs for initial access purposes. As we have discussed in details in our t-doc for RAN1 #104bis-e [1], we do not think that 480 kHz or 960 kHz SSB SCS should be supported for initial access purposes. In our view, support of 480 kHz or 960 kHz SSB SCS for initial access demands unnecessary specification work (both in RAN1 and RAN4), increases the blind detection complexity, and may result in market fragmentation without providing any tangible benefit. To our understanding, the main reason to support 480 kHz or 960 kHz SSB SCS for initial access is to facilitate a single-numerology operation. However, this is already achievable under the current agreements (supporting 120 kHz SSB SCS for both initial access and non-initial access and supporting 480/960 kHz SSB SCS for non-initial access case with SSB not configuring Type-0 PDCCH) by means of having all initial access signals/channels in 120 kHz and, after RRC connection, entirely operating on a BWP with a configured 480 kHz or 960 kHz SCS if needed. 

Observation 1: Single numerology operation is achievable using current agreements on SSB SCSs (supporting 120 kHz SSB SCS for both initial access and non-initial access and supporting 480/960 kHz SSB SCS for non-initial access case with SSB not configuring Type-0 PDCCH).

Moreover, we have agreed in RAN1 #104-e that “Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e”.  We do not see a strong reason to revert this agreement and continue discussion on supported SSB SCSs which halts further progress on some other aspects of this AI. In turn, we prefer to use the limited 1 TU allocated to this AI in RAN1 #105-e to make some progress on other aspects of initial access design based on the current agreements regarding SSB SCS.
Proposal 1: Following the agreement in RAN1 #104-e, no further discussion on supported SSB SCSs is required. Continue discussions on other aspects of initial access design based on the current agreements regarding the supported SSB SCSs.
CGI report for ANR on detected 480/960 kHz SSBs
Another issue that was a concern for some companies was how UE may provide Cell Global ID (CGI) report on 480/960 kHz SSBs for Automatic Neighbor Relation (ANR) function that manages Neighbor Cell Relation Table (NCRT). The Neighbour Detection Function within ANR finds new neighbors and adds them to the NCRT. ANR also contains the Neighbour Removal Function which removes outdated NCRs [5]. To our understanding, the concern of our colleagues from some other companies stems from the fact that, currently, the supported 480/960 kHz SSBs do not configure Type-0 PDCCH and, as a consequence, do not configure SIB1. Since CGI is provided in SIB1, if UE is configured with a CGI report of a neighboring cell that transmits 480/960 kHz SSB, UE cannot report the CGI of that neighboring cell back to the serving gNB. 

In our view, we need to have a discussion regarding whether or not above situation causes a problem and, if it does, how to solve it. In the following two subsections, we first briefly provide our views on ANR function in a general scenario and then provide some observations regarding the possible need for CGI report for ANR in the specific scenario of our concern where 480/960 kHz SSBs do not configure Type-0 PDCCH. 
ANR in a general scenario
Based on our understanding and following related NR-U discussions in RAN2, a primary need for the ANR function and an up to date NCRT (that includes CGI of neighboring cells) is to avoid HO failure. In particular, UE CGI report for ANR is primarily supported as one of the multiple means to deal with the PCI collision and the possible subsequent HO failure: If UE reports a PCI-A of a detected neighboring Cell-A but there is another neighboring Cell-B with the same PCI-A in the serving gNB’s NCRT, deciding based on UE’s measurement and PCI report, the serving gNB may initiate HO for the UE to Cell-B. However, UE may try to connect to the detected Cell-A; resulting in a HO failure. This, of course, could have been avoided if the serving gNB had access to the CGI of the detected Cell-A to realize that, although Cell-A and Cell-B have the same PCI-A, they are two different cells with two different CGIs. In our view, multiple mechanisms are already supported to deal with such PCI collision and possible subsequent HO failure issue, only one of which is CGI Report:

0. Mechanism A: Neighbour information exchange using Xn signaling
In this mechanism, gNBs share their served cell PCI/CGI information using Xn interface. Therefore, PCI collision can be avoided without any UE involvement. Specification 38.300 provides the following lines regarding this mechanism:

	Excerpt from 38.300 Clause 15.3.3 Automatic Neighbour Cell Relation Function
NOTE:	The neighbour information exchange, which occurs during the Xn Setup procedure or in the gNB Configuration Update procedure, may be used for ANR purpose.



Note that this mechanism can be used if Xn interface is stablished among gNBs. Xn interface is typically stablished among gNBs of the same operator. It may also be stablished in inter-operator scenario if operators use the same vendor.

0. Mechanism B: Monitoring of DL channels by gNBs
In this mechanism, gNBs monitor DL channel and collect detectable PCI/CGI information of the neighboring cells. This mechanism can be used in both intra-operator and inter-operator scenarios. In general, this mechanism may miss some neighboring PCIs due to the fact that the PCI set that is detectable by a UE may not be exactly the same PCI set that is detectable by the serving gNB. However, this drawback may be alleviated in operation with shared spectrum where all operations heavily rely on the sensing at the gNB side, and, as such, it may be possible that a gNB is able to detect a larger set of cells compared to the operation without shared spectrum. 

0. Mechanism C: CGI report from UEs
This mechanism is technically possible in both intra-operator and inter-operator scenarios. However, this is a costly method since it requires additional UE reporting and may also have a higher latency. 

0. Mechanism D: PCI re-assignment by OAM after failed HOs
This mechanism is possible in both intra-operator and inter-operator scenarios. In this mechanism, there may be no CGI report or neighboring cell information exchange or monitoring at the gNB side. Instead, after a few HO failures, an alarm is triggered to OAM requesting a PCI re-assignment. This can be considered as a simple alternative to the other three mechanisms including CGI report from UEs. Following related lines are provided in 38.300:

	Excerpt from 38.300 Clause 15.3.3 
The ANR function also allows OAM to manage the NCRT. OAM can add and delete NCRs. It can also change the attributes of the NCRT. The OAM system is informed about changes in the NCRT.



Based on above discussion, our understanding is that, UE CGI report (Mechanism C) is not the only supported mechanism to update NCRT and to deal with the PCI collision and the subsequent HO failure in intra-operator or inter-operator scenario. Alternative mechanisms B and D, and in the multi-operator single-vendor case, mechanism A can also be used to deal with the PCI collision. Each of the above four alternatives have their own benefits and disadvantages. 
Observation 2: There are multiple alternative mechanisms besides UE CGI report to update NCRT using ANR function and to deal with the PCI collision and the subsequent HO failure in intra-operator or inter-operator scenario.

CGI report for ANR on 480/960 kHz SSBs that do not configure Type-0 PDCCH
Besides above discussion concerning ANR in a general scenario, some discussions should be made regarding the need for the CGI report for ANR in the specific scenario of our concern where SSB does not configure Type-0 PDCCH and SIB1.  As discussed, our understanding is that a main reason for CGI report is to provide one alternative mechanism to keep NCRT up to date and deal with the PCI collision and subsequent HO failure. Given the fact that, based on the agreement in RAN1 104bis-e, 480/960 kHz SSBs are supported only for the case that “SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH”, all gNBs of all operators would have the following specific side information “No cell of any operator transmits a 480/960 kHz SSB that configures SIB1”. 

Observation 3: Due to the agreement made in RAN1 #104bis-e, all gNBs of all operators have the following specific side information.
· Side Information A: “No cell of any operator transmits a 480/960 kHz SSB that configures SIB1”

If a UE measures a neighboring Cell-A, the measurement report that includes SS-RSRP along with a PCI is associated with a corresponding MeasObject, which, itself, includes the target SSB frequency and the SSB SCS. In other words, the reported PCI/SS-RSRP back to the serving gNB is appended with a (SSB Freq., SSB SCS) pair. As such, if the appended SSB SCS = 480/960 kHz, since serving gNB has Side Information A, it already knows that the reported Cell-A does not broadcast SIB1, and, as such, the serving gNB does not initiate HO process for the reported Cell-A. Therefore, even if there are multiple cells with the same PCI from potentially multiple operators, regardless of whether none, some, or all these cells are included in the serving gNB’s NCRT, since all gNBs of all operators have Side Information A, the PCI confusion (or PCI collision) does not result in any subsequent HO failure: Irrespective to the single or multiple operators scenario, all gNBs know that if a reported PCI is associated with a SSB SCS = 480/960 kHz, the corresponding cell does not broadcast SIB1 and the gNB would not initiate HO process for such a target cell. 

Observation 4: Irrespective to the single or multiple operators scenario,  since all gNBs know that if a reported PCI is associated with a SSB SCS = 480/960 kHz, the corresponding cell does not broadcast SIB1,  a serving gNB would not initiate HO process to such cell. Therefore, a possible PCI collision would not result in a HO failure.

Besides above observation, it is noteworthy that SSB without SIB1 has already been supported in Rel-15/16. In particular, even in Rel-15/16, it is possible that two cells Cell-A and Cell-B on the same SSB frequency layer (SSB freq. + SSB SCS) have the same PCI and neither configures SIB1. Therefore, the issue of PCI collision of cells without SIB1 is not an unprecedented issue that would be introduced in 52.6+GHz by supporting 480/960 kHz SSB without SIB1. 

Observation 5: It is already possible in Rel-15/16 that two cells have the same PCI and neither broadcasts SIB1. As such, agreement in RAN1 #104bis-e to support 480/960 kHz SSB without SIB1 does not set any precedent in this regard.

In fact, in Rel-15/16, if CGI is requested for a detected SSB-A and UE does not detect a SIB1 associated with SSB-A, “noSIB1” can be reported back to the serving gNB. gNB then may deduct that the detected cell corresponding to SSB-A with PCI-A does not configure SIB1 and avoid HO initiation to a cell with PCI-A. Below, provides an excerpt of the relevant part of 38.300: 
	Excerpt from 38.300 Clause 15.3.3 
[…]
3.  When the UE has found out the new cell's NCGI(s) /ECGI(s), the UE reports all the broadcast NCGI(s)/ECGI(s) to the serving cell NG-RAN node. In addition, the UE reports all the tracking area code(s), RANAC(s), PLMN IDs and, for neighbour NR cells, NR frequency band(s), that have been read by the UE. In case the detected NR cell does not broadcast SIB1, the UE may report noSIB1 indication as specified in TS 38.331 [12].



Observation 6: In current specifications, if CGI is requested for a detected SSB and UE does not detect a SIB1 associated with the SSB, “noSIB1” can be reported back to the serving gNB. 
Note also that CGI report of cells that broadcast 120 kHz SSB in 52.6 GHz to 71 GHz spectrum can be supported as in Rel-15/16. In fact, in our view, since cells that broadcast 120 kHz SSB are the only cells that can be used as the HO target, they should be regularly updated in NCRT. As discussed before, CGI report is one of the multiple mechanisms that can be used to keep NCRT up to date. In turn, despite that the necessity of CGI report on cells that broadcast 480/960 kHz SSB without SIB1 is questionable, if there is a further requirement to report CGI on these cells for inter-operator PCI collision avoidance, it could break the goal of single numerology operation as UE would then be required to regularly monitor SSBs on all three supported SCSs of 120 kHz, 480 kHz, and 960 kHz. 
Proposal 2: Support CGI report on cells that broadcast 120 kHz SSB in 52.6 GHz to 71 GHz spectrum as in Rel-15/16. 

Observation 7: If there is a further requirement to report CGI on cells that broadcast 480/960 kHz SSB without SIB1 for inter-operator PCI collision avoidance, it could break the goal of single numerology operation as UE would then be required to regularly monitor SSBs on all three supported SCSs of 120 kHz, 480 kHz, and 960 kHz.

As a summary to our discussions in this section, our understanding is that, in general, CGI report is one of a few mechanisms to support ANR function and to handle PCI collision and the subsequent HO failure for inter-operator scenario. Moreover, specifically for the case that no 480/960 kHz SSB configures Type0-PDCCH (SIB1), a possible PCI collision would not result in a HO failure. As such, we are not certain about the practical importance and the value of CGI report for such scenario. Nevertheless, we are still open to discuss whether to support CGI report for 480/960 kHz SSBs without Type0-PDCCH and, if deemed beneficial, how. There are multiple alternative methods to support CGI report for such cases, e.g, reporting a (compressed) CGI/PLMN ID in the MIB associated with the detected SSB [4] or in SIB1 associated with another SSB, that have been discussed in Rel-16 and, if necessary, we could look into them. However, based on the above discussion, we are not convinced that the possible need, if any, for CGI report for 480/960 kHz SSBs without SIB1 is substantial so that it would be used as the reason to support configuring Type0-PDCCH (SIB1) for 480/960 kHz SSBs and/or to support 480/960 kHz SSBs for initial access. We propose the following:
Proposal 3: RAN1 further discuss whether and how to support inter-operator PCI collision for 480/960 kHz SSBs whose SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH.

SSB pattern
SSB pattern for 120 kHz SCS
	Agreement (RAN1 #104bis-e):
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



Above agreement for the supported values of 𝑛 = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18, represents SSB pattern Case D that has been supported for 120 kHz SCS in Rel-15. There is a FFS point in the above agreement which points to the question of whether or not to support additional values of n for operation with shared spectrum. The available additional values of n can be divided into two categories:
· Category 1:  within the 5ms SSB pattern Case D
· Category 2:  appended at the end of SSB pattern Case D
Values of n=4, 9, 14, 19 in Category 1 are originally left out within the 5ms SSB pattern Case D to facilitate UL transmission, including PRACH preamble transmission, in two consecutive slots after every 8 consecutive slots that may be occupied with SSB candidate indexes. If these values of n are further used for mapping of SSB candidates in operation with shared spectrum, UE may be deprived of UL transmission for the whole 5 ms SSB burst duration. This, in particular, may increase the initial access latency due to the delayed PRACH preamble transmission. Values of  increase the total DBTW to more than 5 ms.  In such a case, minimum SSB periodicity of 5 ms may not be usable as the later SSB candidate indexes may interfere with the earlier SSB candidate indexes of the next burst. Also, we have already agreed in RAN1 104-e that if DBTW is agreed, the duration of DBTW is not larger than 5 ms. 
[bookmark: OLE_LINK243][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK101]Proposal 4: Other than the agreed values of n corresponding to Cased D SSB pattern, do not support any additional values of n for SSB with 120kHz SCS in operation with shared or without shared spectrum.
[bookmark: OLE_LINK115]SSB pattern for 480 kHz and 960 kHz SCS
We have agreed in RAN1 104bis-e that SSBs with 480 kHz or 960 kHz SCS are supported in the case that SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH. The agreed SSBs with 480 kHz or 960 kHz SCS can be used, for instance, for RRM measurement and synchronization purposes. To provide SSB pattern for SSBs with 480 kHz or 960 kHz SCS, we think that the following guidelines would be useful:
1- Number of SSB candidate indexes: As discussed in next section, we have agreed in RAN1 104bis-e that Contention Exempt Short Control Signaling rules can be applicable to the transmission of SSB. However, we believe that 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.
2- Beam switching gap symbol between adjacent SSBs: Whether or not beam switching gap symbol between two consecutive SSBs is required would be determined with certainty after reply LS from RAN4. However, it is safe to assume that such a gap is required. In any case, all supported SSB patterns in Rel-15 consider only two SSBs per slot (8 symbols out of 14 symbols in a slot may be occupied by SSBs). As such, considering gap symbols for beam switching purposes between two consecutive SSBs does not seem to be a design bottleneck. In fact, already Case A and Case C SSB patterns have gap symbols between two consecutive SSBs.  To keep the SSB design simple, we may design the SSB pattern based on an extension to Case A/Case C SSB patterns where the first symbol of candidate SSBs within half frame are mapped to {2,8}+14n for some values of n. 
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 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: _GoBack][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 5: Support following patterns for SSB with 480 kHz and 960 kHz SCS:
· For operations without shared spectrum:
· {2,8}+14n, (n=0,1,2,…,31) for both 480 kHz and 960 kHz SCS.
· [bookmark: OLE_LINK163]For operations with shared spectrum:
· {2,8}+14n, (n=0,1,2,…,31,40,…,71) for 480 kHz SCS;
· [bookmark: OLE_LINK17]{2,8}+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. As we have agreed in RAN1 #104bis-e that if DBTW is supported, PBCH payload size should not be greater than that for 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. 
Proposal 6: 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.

[bookmark: OLE_LINK8][bookmark: OLE_LINK120][bookmark: OLE_LINK121]Discovery burst transmission window
	Agreement (RAN1 #104bis-e):
· For operation with shared spectrum channel access of NR 52.6 – 71 GHz, support discovery burst (DB) and define the DB same as in Rel-16 37.213 Section 4.0
· FFS: Support discovery burst transmission window (DBTW) at least for SSB with 120 kHz SCS with the following requirements
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· FFS: applicability of DBTW design for 120kHz to SSB with 480kHz and 960kHz SCS
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· FFS: details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· FFS: details of how to inform UEs of the configuration of DBTW



[bookmark: OLE_LINK114][bookmark: OLE_LINK92][bookmark: OLE_LINK29][bookmark: OLE_LINK30]During initial access, UE determines the SSB index from the DMRS sequence of PBCH and PBCH payload in FR2 and the half frame indicator from PBCH. 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 share 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. Therefore, to facilitate transmitting the dropped SSBs due to LBT failure, we propose to reuse the DBTW for all supported numerologies in Rel-17.
[bookmark: OLE_LINK245]Proposal 7: Support discovery burst transmission window for all numerologies in shared spectrum in 52.6GHz to 71GHz.
If DBTW is supported, we need a mechanism to indicate that DBTW is enabled or disabled. In initial access procedure before RRC_CONNETECD state, an implicit indication can be considered for a UE that does not have any prior information on DBTW. UE can infer whether or not DBTW is enabled by comparing the maximum number of transmitted SSB indexes  with the DBTW length: 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 is still opportunities to transmit at least some of these SSBs within DBTW, or, equivalently, DBTW is enabled.
Table 1 shows the applicable DBTWs and  for SSB pattern case D for 120 kHz. In Case D, the minimum number of slots that include the candidate SSB indexes 0,…, -1, for 8, 16, 28, 32, 40, 52, 64 is 4, 10, 16, 20, 24, 32, 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) is selected. As Table 1 shows, if, for instance, = 32 and DBTW length is configured as 4, 10, 16, or 20 slots, it is implicitly indicated that DBTW is disabled while if DBTW is configured as 24, 32, or 40 slots, it is implicitly indicated that DBTW is enabled.
[bookmark: OLE_LINK7][bookmark: OLE_LINK139][bookmark: OLE_LINK140]Table 1  values and the corresponding DBTW lengths (slots) for case D in 120 kHz
	 
	[bookmark: OLE_LINK109][bookmark: OLE_LINK110]Applicable DBTW values when DBTW is enabled
	[bookmark: OLE_LINK54][bookmark: OLE_LINK57]Applicable DBTW values when DBTW is disabled

	8
	40, 32, 24, 20, 16, 10
	4

	16
	40, 32, 24, 20, 16
	10, 4

	28
	40, 32, 24, 20
	16, 10, 4

	32
	40, 32, 24
	20, 16, 10, 4

	40
	40, 32
	24, 20, 16, 10, 4

	52
	40
	32, 24, 20, 16, 10, 4

	64
	--
	40, 32, 24, 20, 16, 10, 4


[bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK170][bookmark: OLE_LINK179]
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, 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 DBTWs 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
	 
	Candidate DBTW values (slots) when DBTW is enabled for 480 kHz
	Candidate DBTW values (slots) when DBTW is disabled for 480 kHz

	8
	X, 32, 26, 20, 16, 14, 8
	4

	16
	X, 32, 26, 20, 16, 14
	8, 4

	28
	X, 32, 26, 20, 16
	14, 8, 4

	32
	X, 32, 26, 20
	16, 14, 8, 4

	40
	X, 32, 26
	20, 16, 14, 8, 4

	52
	X, 32
	26, 20, 16, 14, 8, 4

	64
	X=72 for 480 kHz and X=64 for 960kHz
	32, 26, 20, 16, 14, 8, 4



Note that, 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 at the latest upon decoding SIB1. Therefore, above method to implicitly indicate whether DBTW is enabled or disabled is applicable to all RRC states.
Proposal 8: Use the following method to implicitly indicate that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs:
· 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.

Proposal 9: Configure DBTW length in SIB1 for operations with shared spectrum in 52.6GHz to 71GHz with the following values:
· 120 kHz SCS: {40, 32, 24, 20, 16, 10, 4} slots
· 480 kHz SCS: {72, 32, 26, 20, 16, 14, 8, 4} slots
· 960 kHz SCS: {64, 32, 26, 20, 16, 14, 8, 4} slots
[bookmark: OLE_LINK190]In Rel-16, only two bits are required to indicate. However, as the maximum for  is 64 for operation with shared spectrum in Rel-17, 2 bits to indicate may not be enough. Following above examples in Table 1 and Table 2, we propose to use 3 bits to indicate candidate values of 
[bookmark: OLE_LINK194][bookmark: OLE_LINK193][bookmark: OLE_LINK11]In Rel-16 NR-U, to indicate the 2-bit , one bit was borrowed from subCarrierSpacingCommon and the other bit was borrowed from the LSB of ssb-SubcarrierOffset in MIB. In Rel-17 NR-U, the same two bits can still be borrowed from subCarrierSpacingCommon and ssb-SubcarrierOffset for SSB with 120 kHz: CORESET#0 SCS and SSB SCS should be the same and only support 120 kHz SCS and SSB offset to the common RB may be limited to only even number of subcarriers. However, still a third bit is required to indicate  in Rel-17 NR-U. This bit can be borrowed from searchSpaceZero in pdcch-ConfigSIB1 in MIB. The length of searchSpaceZero is 4 bits. However, for {SSB SCS, CORESET#0 SCS} = {120, 120} kHz with multiplexing pattern 3, Type0-PDCCH monitoring occasion is aligned with the first symbol of SSB within the slot, and only one bit is used to indicate the monitoring occasion index. In turn, for {SSB SCS, CORESET#0 SCS} = {120, 120} kHz with multiplexing pattern 1, all 4 bits are used as 14 Type0-PDCCH monitoring occasion indexes are applicable in Rel-16. However, we do not see all of the indicated Type0-PDCCH monitoring occasion indexes corresponding to useful as the larger values of  result in a large delay between the SSB and the corresponding Type0-PDCCH monitoring occasion. To reduce the latency during the system information acquisition, it is beneficial that the monitoring occasion of Type0-PDCCH CSS is ideally in the same slot as the associated SSB. This would be possible if  is indicated. Even if Type0-PDCCH monitoring occasion indexes corresponding to are applicable in Rel-17 NR-U, the total number of applicable Type0-PDCCH monitoring occasion indexes would be equal to 7 (which requires 3 bits); facilitating the use of one bit of searchSpaceZero for indicating .
How to indicate  for 480/960 kHz SSB is more flexible as none of the 8 bits in pdcch-ConfigSIB1 is used for CORESET#0 or search space for CORESET#0 indication and up to 3 bits from pdcch-ConfigSIB1 may be instead used for indicating.
Proposal 10: To indicate  for operation with shared spectrum in 52.6GHz to 71GHz, three bits are used from MIB payload as follows:
· [bookmark: OLE_LINK70][bookmark: OLE_LINK209][bookmark: OLE_LINK14][bookmark: OLE_LINK18][bookmark: OLE_LINK208]For SSB with 120 kHz, one bit from subCarrierSpacingCommon, one bit from ssb-SubcarrierOffset, and one bit from searchSpaceZero in pdcch-ConfigSIB1.
· For SSB with 480 kHz or 960 kHz, one of the following alternatives can be selected:
· Alt 1) one bit from subCarrierSpacingCommon, one bit from ssb-SubcarrierOffset, and one bit from pdcch-ConfigSIB1.
· Alt 2) one bit from subCarrierSpacingCommon, two bits from pdcch-ConfigSIB1.
· Alt 3) three bits from pdcch-ConfigSIB1.
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.
[bookmark: _Ref61258122]SSB/CORESET#0 Multiplexing design
	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
· If 480kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz
· If 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz
· If 240 kHz SSB SCS is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {240, 120} kHz
· FFS: any other combinations between one of SSB SCS (120, 240, 480, 960) and one of CORESET#0 SCS (120, 480, 960)
· FFS: initial timing resolution based on low SCS (120 kHz) and its impact on the performance of higher SCS (480/960 kHz)




CORESET#0 configuration
[bookmark: OLE_LINK52]As discussed in Section 2, we do not see any tangible benefit to support 480 kHz or 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB. As such, we propose the following:
[bookmark: OLE_LINK53] Proposal 11: Support only {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz in 52.6GHz to 71GHz spectrum.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49]In Rel-15/16 FR2, Type0-PDCCH was configured with 24 PRB or 48 PRB for 120 kHz SCS. In our view, and based on the agreement in RAN1#104-e, both options for CORESET#0 should also be reused in 52.6GHz to 71GHz spectrum. 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. CORESET#0 with 96 PRB allows gNB to transmit a PDCCH with the aggregation level of 16; occupying 138.24 MHz bandwidth in 120 kHz SCS. 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.
[bookmark: OLE_LINK171][bookmark: OLE_LINK180]Proposal 12: CORESET#0 with 96 PRB can be configured to make full use of allowed transmit power at least for operation with shared spectrum.
[bookmark: OLE_LINK86][bookmark: OLE_LINK87]CORESET#0 RB offset
[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK96][bookmark: OLE_LINK93][bookmark: OLE_LINK94]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. In RAN1 #104-e, the supported RB offset for {SSB, CORESET#0} = {120, 120} kHz remained FFS. For CORESET#0 with 24 RBs and 48 RBs, the RB offset defined in Rel-15/Rel-16 FR2 can be inherited without any modification. 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 (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 13: Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={120, 120} kHz: 
· 24 RB and 48 RB CORESET#0: the same as supported values in Table 13-8 of 38.213.
· 96 RB CORESET#0: 0, 38, 76 RBs for multiplexing pattern 1 and -20 (-21) RBs when  for multiplexing pattern 3.

Random access design
	[bookmark: OLE_LINK112]Agreement (RAN1 #104bis-e):
· PRACH configuration for 480/960 kHz SCS (if agreed)
· [bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK232][bookmark: OLE_LINK233]The minimum PRACH configuration period is 10 ms (as in FR2)
· For RO configuration for PRACH with 480/960kHz SCS,
· FFS: details of how to configure the 480/960 kHz PRACH ROs using [60 or 120 kHz] reference slot considering at least:
· location of 480/960 kHz PRACH slot per reference slot
· location of duration containing 480/960khz PRACH slot pattern within 10ms
· potential impact to RA-RNTI calculation



[bookmark: _Ref61258141][bookmark: OLE_LINK134][bookmark: OLE_LINK135]SCS of PRACH and Msg3
As discussed in section 2.1, a UE is expected to only use 120 kHz SCS for all DL signals and channels  during initial access. Therefore, to accommodate a single numerology operation in both UL and DL, we think that PRACH and Msg3 should only be transmitted in 120 kHz SCS during initial access. Besides initial access, there are other events that may trigger a random access procedure when UE is not in RRC_CONNECTED state. This includes the transition from RRC_INACTIVE to RRC_CONNECTED state and the request for OSI in RRC_IDLE or RRC_INACTIVE state. Since, during RRC_IDLE or RRC_INACTIVE state, UE’s only available BWP is the initial BWP of PCell and providing the highest maximum data rate is not a goal, supporting 480 kHz or 960 kHz SCS for any UL or DL signal/channel is not justifiable in RRC_IDLE or RRC_INACTIVE state. It is also noteworthy that 120 kHz SCS PRACH provides a larger maximum coupling loss (MCL) and the maximum isotropic loss (MIL) than larger SCS values. Moreover, as QPSK or 16QAM are usually used for Msg3 transmission, the effect of phase noise would not be severe if Msg3 is transmitted in 120 kHz SCS. These observations further make the use of 120 kHz for PRACH preambles and Msg3 appealing in RRC_IDLE or RRC_INACTIVE state where the coverage is a more important factor than achieving the highest maximum data rates. It is noteworthy that when UE is in RRC_IDLE or RRC_INACTIVE state, RACH configuration is provided in the configuration of initial UL BWP for PCell in SIB1.
[bookmark: OLE_LINK77][bookmark: OLE_LINK60][bookmark: OLE_LINK58]Proposal 14: When UE is in RRC_IDLE or RRC_INACTIVE state, support only 120 kHz SCS for PRACH preamble and Msg.3 transmission in 52.6GHz to 71GHz spectrum. This includes all following cases:
· Initial access from RRC_IDLE, 
· Transition from RRC_INACTIVE to RRC_CONNECTED, 
· Request for OSI in RRC_IDLE or RRC_INACTIVE state.
Note: When UE is in RRC_IDLE or RRC_INACTIVE state, RACH configuration is provided in the configuration of initial UL BWP for PCell in SIB1.
When UE is in RRC_CONNECTED state, depending on the UE capability, UE may be configured with additional UL and DL BWPs in 480 or 960 kHz SCS. In such cases, support for 480 and 960 kHz PRACH preamble and Msg.3 is helpful to avoid BWP switching when UE’s active BWP has a 480 or 960 kHz SCS. Therefore, we propose the following:
Proposal 15: When UE is in RRC_CONNECTED state, in addition to 120 kHz SCS, support 480 kHz and 960 kHz SCS for PRACH preamble and Msg.3 transmission in 52.6GHz to 71GHz spectrum.

[bookmark: OLE_LINK79]RACH occasions configuration
[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 16: 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).
As each 120 kHz RACH slot can correspond to up to 4 (8) RACH slots in 480 (960) kHz, there is a possibility to increase the total number of ROs (increase the RO density) per PRACH configuration period. We think that increasing the total number of ROs per PRACH configuration period would facilitate preamble transmission repetition to enhance the PRACH coverage. Moreover, there is a beam correspondence between PRACH preamble and the associated SSB. However, transmitting UL preamble in the same direction as that of the received associated SSB is not necessarily optimal and having more RACH transmission opportunities could increase the PRACH procedure success rate.  
Observation 8: Configuring more ROs in a PRACH configuration period for 480 kHz and 960 kHz SCSs could facilitate enhancing the PRACH coverage using preamble repetitions and could increase the RACH procedure success rate.  
[bookmark: OLE_LINK157][bookmark: OLE_LINK156][bookmark: OLE_LINK159][bookmark: OLE_LINK158]Regarding the RO arrangement within the PRACH slot, RO for 120 kHz is specified in Table 6.3.3.2-4 of 38.211 where consecutive allocation of ROs within a PRACH slot is supported. In our view, a gap symbol between two consecutive ROs should be considered in 480/960 kHz to accommodate the receive beam switching time at the gNBs side. Moreover, for operations with shared spectrum, LBT may be performed before the PRACH transmission in each RO. If there is no gap between consecutive ROs, LBT may fail due to the PRACH transmission from another UE in a preceding RO and different propagation delays at different UEs. In such a case, the UE has to skip the current RO and send the PRACH in the next available RO; resulting in an increased latency in the random access procedure. To deal with this issue, one option is to provide a gap symbol between consecutive ROs within the PRACH slot to accommodate LBT. 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 LBT between consecutive ROs.

[image: ]
[bookmark: OLE_LINK234]Figure 3: An RO configuration example in Rel-15/16
[image: ]
[bookmark: OLE_LINK98]Figure 4: Modified RO configuration to accommodate LBT between consecutive ROs.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK183]
[bookmark: _Toc53655945][bookmark: _Toc53740281][bookmark: _Toc53740379][bookmark: _Toc53740444][bookmark: _Toc53740509][bookmark: _Toc53740573][bookmark: _Toc53774138]Proposal 17: For operations with shared channel access in 52.6GHz to 71GHz spectrum, a gap symbol between consecutive ROs within the PRACH slot should be supported to avoid a LBT failure at the UE due to a PRACH transmission from another UE in the previous RO.

Conclusions
Observation 1: Single numerology operation is achievable using current agreements on SSB SCSs (supporting 120 kHz SSB SCS for both initial access and non-initial access and supporting 480/960 kHz SSB SCS for non-initial access case with SSB not configuring Type-0 PDCCH).

Proposal 1: Following the agreement in RAN1 #104-e, no further discussion on supported SSB SCSs is required. Continue discussions on other aspects of initial access design based on the current agreements regarding the supported SSB SCSs.
Observation 2: There are multiple alternative mechanisms besides UE CGI report to update NCRT using ANR function and to deal with the PCI collision and the subsequent HO failure in intra-operator or inter-operator scenario.

Observation 3: Due to the agreement made in RAN1 #104bis-e, all gNBs of all operators have the following specific side information.
· Side Information A: “No cell of any operator transmits a 480/960 kHz SSB that configures SIB1”

Observation 4: Irrespective to the single or multiple operators scenario,  since all gNBs know that if a reported PCI is associated with a SSB SCS = 480/960 kHz, the corresponding cell does not broadcast SIB1, a serving gNB would not initiate HO process to such cell. Therefore, a possible PCI collision would not result in a HO failure. 
Observation 5: It is already possible in Rel-15/16 that two cells have the same PCI and neither broadcasts SIB1. As such, agreement in RAN1 #104bis-e to support 480/960 kHz SSB without SIB1 does not set any precedent in this regard.
Observation 6: In current specifications, if CGI is requested for a detected SSB and UE does not detect a SIB1 associated with the SSB, “noSIB1” can be reported back to the serving gNB. 
Proposal 2: Support CGI report on cells that broadcast 120 kHz SSB in 52.6 GHz to 71 GHz spectrum as in Rel-15/16. 

Observation 7: If there is a further requirement to report CGI on cells that broadcast 480/960 kHz SSB without SIB1 for inter-operator PCI collision avoidance, it could break the goal of single numerology operation as UE would then be required to regularly monitor SSBs on all three supported SCSs of 120 kHz, 480 kHz, and 960 kHz.
Proposal 3: RAN1 further discuss whether and how to support inter-operator PCI collision for 480/960 kHz SSBs whose SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH.
Proposal 4: Other than the agreed values of n corresponding to Cased D SSB pattern, do not support any additional values of n for SSB with 120kHz SCS in operation with shared or without shared spectrum.
Proposal 5: Support following patterns for SSB with 480 kHz and 960 kHz SCS:
· For operations without shared spectrum:
· {2,8}+14n, (n=0,1,2,…,31) for both 480 kHz and 960 kHz SCS
· For operations with shared spectrum:
· {2,8}+14n, (n=0,1,2,…,31,40,…,71) for 480 kHz SCS;
· {2,8}+14n, (n=0,1,2,…,63) for 960 kHz SCS.

Proposal 6: 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.
Proposal 7: Support discovery burst transmission window for all numerologies in shared spectrum in 52.6GHz to 71GHz.
Proposal 8: Use the following method to implicitly indicate that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs:
· 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.
Proposal 9: Configure DBTW length in SIB1 for operations with shared spectrum in 52.6GHz to 71GHz with the following values:
· 120 kHz SCS: {40, 32, 24, 20, 16, 10, 4} slots
· 480 kHz SCS: {72, 32, 26, 20, 16, 14, 8, 4} slots 
· 960 kHz SCS: {64, 32, 26, 20, 16, 14, 8, 4} slots

Proposal 10: To indicate  for operation with shared spectrum in 52.6GHz to 71GHz, three bits are used from MIB payload as follows: 
· For SSB with 120 kHz, one bit from subCarrierSpacingCommon, one bit from ssb-SubcarrierOffset, and one bit from searchSpaceZero in pdcch-ConfigSIB1.
· For SSB with 480 kHz or 960 kHz, one of the following alternatives can be selected:
· Alt 1) one bit from subCarrierSpacingCommon, one bit from ssb-SubcarrierOffset, and one bit from pdcch-ConfigSIB1.
· Alt 2) one bit from subCarrierSpacingCommon, two bits from pdcch-ConfigSIB1.
· Alt 3) three bits from pdcch-ConfigSIB1.
Proposal 11: Support only {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz in 52.6GHz to 71GHz spectrum.
Proposal 12: CORESET#0 with 96 PRB can be configured to make full use of allowed transmit power at least for operation with shared spectrum.
Proposal 13: Support the following CORESET#0 RB offsets values for {SSB, CORESET#0} SCS={120, 120} kHz: 
· 24 RB and 48 RB CORESET#0: the same as supported values in Table 13-8 of 38.213
· 96 RB CORESET#0: 0, 38, 76 RBs for multiplexing pattern 1 and -20 (-21) RBs when  for multiplexing pattern 3.
Proposal 14: When UE is in RRC_IDLE or RRC_INACTIVE state, support only 120 kHz SCS for PRACH preamble and Msg.3 transmission in 52.6GHz to 71GHz spectrum. This includes all following cases:
· Initial access from RRC_IDLE, 
· Transition from RRC_INACTIVE to RRC_CONNECTED, 
· Request for OSI in RRC_IDLE or RRC_INACTIVE state.
Note: When UE is in RRC_IDLE or RRC_INACTIVE state, RACH configuration is provided in the configuration of initial UL BWP for PCell in SIB1.
Proposal 15: When UE is in RRC_CONNECTED state, in addition to 120 kHz SCS, support 480 kHz and 960 kHz SCS for PRACH preamble and Msg.3 transmission in 52.6GHz to 71GHz spectrum.

Proposal 16: 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).
Observation 8: Configuring more ROs in a PRACH configuration period for 480 kHz and 960 kHz SCSs could facilitate enhancing the PRACH coverage using preamble repetitions and could increase the RACH procedure success rate.  
Proposal 17: For operations with shared channel access in 52.6GHz to 71GHz spectrum, a gap symbol between consecutive ROs within the PRACH slot should be supported to avoid a LBT failure at the UE due to a PRACH transmission from another UE in the previous RO.
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