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Introduction
In RAN#107-e [2], most of the open points in initial access related aspects in the context of extending current NR operation to 71 GHz were discussed. Following are the agreements and working assumptions that were agreed to be supported. 

	[bookmark: _Hlk92003414]Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used
Agreement
Confirm the following working assumptions:
· (From #106-bis-e) Support DBTW for 120 kHz.
· (From #106-e) For 120kHz SSB, the number of candidates SSBs in a half frame is 64.
Agreement
For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.
Conclusion
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bits in SIB1 and 64-bits in ServingCellConfigCommon).
Agreement
If multiplexing pattern 3 for 480 and 960 kHz is supported, the TDRA allocation table C is updated as follows:
· Row index 6 (previously reserved) is set to
· Dmrs-TypeA-Position: 2,3
· PDSCH mapping type: Type B
· K0 : 0
· S = 11
· L = 2
Agreement
Finalizing PRACH slot index for 480 and 960 kHz (removal of bracket of previous agreement)
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
Agreement
Update the Table 8.1-2 in TS38.213 to indicate the Ngap (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
·  for 480 kHz
·  for 960 kHz
Agreement
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
Conclusion:
 as part of gap between last symbol of PDCCH order reception and first symbol of the PRACH transmission for FR2-2 uses the same value as FR2-1 (i.e. single value for FR2).
Agreement
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.
Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz
Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.
Agreement
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  and  for , and  is the SCS configuration for the active UL BWP.
Agreement
For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported, and X is removed if Q=8 is not supported. 
Agreement
SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.
Agreement
For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.
Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = .
Agreement
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80).
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.
[bookmark: _Hlk92003395]Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.
Agreement
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· 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 is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U
Agreement
Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
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	2

	
	
	
	
	

	
	
	
	
	

	1151
	120
	120
	97
	6

	1151
	120
	480
	25
	23

	1151
	120
	960
	13
	45







In this contribution, we discuss the remaining issues and in particular the working assumptions on initial access signals and channels for operation in 52.6 – 71GHz bands.
Discussions
SSB Enhancements 
The initial access procedures need enhancements for operation with shared spectrum channel access in beyond 52.6 GHz bands. In the shared spectrum operations, Listen Before Talk (LBT) is mandatory in many regions for unlicensed initial access operations. As such, Clear Channel Assessment (CCA) is performed before every single transmission using energy sensing. Considering transmission of SS/PBCH blocks during the initial access, gNB can transmit only upon successful sensing of channel to be idle. The gNB then can transmit for duration up to channel occupancy time, which is determined based on a priority class. 
During the channel occupancy, transmission gaps of less than or equal to 25us are allowed and are counted in the maximum channel occupancy time (MCOT). The channel occupancy time can be used by the gNB and corresponding UE(s) through downlink or uplink transmission bursts, respectively. A transmission burst implies a set of transmissions with no gaps larger than 16us. If the gaps exceed the limit of 16us, the transmission may continue in a separate transmission burst after sensing the channel to be clear/idle.
Discovery burst transmission windows (DBTW)
In RAN1#106bis-e and RAN1#107-e, it was agreed to support the DBTW for all supported SCS (120kHz, 480kHz, and 960kHz) in SSB blocks with shared spectrum channel access that require LBT in beyond 52.6GHz spectrum.

In NR-U and for the operation with the shared spectrum, Discovery Bursts (DB) and Discovery Burst Transmission Windows (DBTW) are used for transmission of SS/PBCH blocks in a half frame. Within a discovery burst enabled, gNB may transmit SS/PBCH block bursts, and where applicable the CORESET for the PDCCH scheduling PDSCH with SIB1 and PDSCH carrying SIB1.
With the DBTW enabled, the UE receives the SS/PBCH blocks in candidate positions with candidate SSB indexes within a DBTW. Considering the LBT requirements in the shared spectrum channel access, transmission of the SSB blocks within DBTWs enables the UE to detect and receive the missed SSB blocks in case of LBT failures. 
Indication of license regime
In RAN1#106bis-e [3], it was agreed to support the following agreement on indication of the license regime.
	Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.



In beyond 52.6GHz, the same divisions of the spectrum have been allocated to different license regimes in different countries. Thus, the licensed and unlicensed bands may overlap, which is different from the NR-U in the 5/6GHz band.
In operation with shared spectrum channel access, a UE needs to determine the license regime prior to decoding MIB or as part of the MIB. One solution is based on the different sync raster sets to inform the UE ahead of detecting the SSB block. As such, if the UE detects the SSB block in the sync raster in a specific range/threshold, the UE operates considering shared spectrum channel access operations. The range/threshold identified for the different sync raster offsets to be used for defining the different modes of operation can be prioritized based on the probability of having the channel access with or without shared spectrum in beyond 52.6GHz. 
Proposal 1: Support indicating the license regime in initial access operations based on different sync raster sets.
Indication of DBTW and  values 
In RAN1#107-e, the indication of  was discussed and in a working assumption it was agreed to support two bits for the indication. As for the supported values, it was agreed to use the same set of values for all supported SSB SCS of 120kHz, 480kHz, and 960kHz. The values were agreed to be : {16,32,64}. There were discussions for selecting the fourth value out of 8, 24, and 48, where no consensus was achieved.
Considering that the two bits for the indication of  are proposed to be SubcarrierSpacingCommon and the spare bit in MIB, an LS was sent to RAN2 to make sure if the spare bit could be used. In case the spare bit in MIB cannot be used, it was agreed in RAN1#106bis-e that the indication for 120kHz SCS will be limited to the only available bit and the values will be {32,64}.
In case that only two values for indication of  are available, the valid SSB and CORESET#0 locations can be determined based on the ssb-PositionsInBurst parameter in SIB1. As such, a UE that has determined the valid number of the SSB beams based on the ssb-PositionsInBurst parameter in SIB1, could wakeup to monitor the corresponding SSB blocks only at the determined SSB candidate positions. In order to monitor the SSB blocks with QCL relation with the corresponding SSB block, the UE could then wakeup in the respective SSB candidate position that is determined based on the combination of ssb-PositionsInBurst parameter in SIB1 and the  value.
Observation 1. Considering a single bit indication for the  and the values of : {32,64}, a UE could determine the valid SSB blocks and corresponding QCL-ed SSB blocks based on the combination of ssb-PositionsInBurst parameter in SIB1 and the  value.
Pending on the availability of two bits for the indication of , three values are agreed to be supported for : {16,32,64}. In RAN1 #107e, there were proposals on supporting Q=8, 24, or 48 as the fourth value. 
We believe that Q=8 should be supported for the fourth value. Given the option to select Q=8, it can be used in scenarios where the probability of the LBT failure is high. Therefore, Q=8 allows for more frequent monitoring of the QCL-ed SSB blocks. In such scenarios, if Q=8 is not available, a UE has to monitor for the QCL-ed SSB blocks with the next available monitoring frequency that is Q=16 that translates in halved occasions and undesired latency. 
Considering that the maximum number of candidate SSB positions within an SSB burst is agreed to be 64, the number of monitoring occasions with Q=8 is MO=64/8=8; whereas the number of monitoring occasions with Q=16 and 32 are only 4 and 2, respectively, that could considerably affect the effectiveness of the SSB monitoring as well as the latency.
On the other hand, consider the scenarios where the number of SSB beams are as low as 8 but frequent monitoring is not mandated, e.g., due to low probability of LBT failure. As such, this scenario can be handled at gNB side by selecting a higher value for Q, e.g., Q=16 or 32, to reduce the frequency of monitoring of the SSB blocks as well as their corresponding QCL-ed SSB blocks.
As for the other values for the Q, we do not support Q=24. Comparing with Q=32, selecting Q=24 neither achieves much difference in the granularity of the options, nor brings about significant additional candidate positions for SSB blocks and the corresponding QCL-ed SSB blocks.
In case the number of SSB beams is 24, selecting Q=32 is an efficient option where the valid SSB blocks can be determined based on the ssb-PositionsInBurst parameter in SIB1. Unlike Q=8 where selecting Q=16 or Q=32 imposes constrains on reducing the frequency of monitoring occasions up to half and one-fourth, respectively, selecting Q=32 in case of 24 available SSB beams results in almost the same frequency of monitoring occasions for the SSB block and the respective QCL-ed SSB blocks as in Q=24. 
Moreover, we do not support Q=48 as the alternative value for the . Following the similar logic as above, selecting Q=64 in case the number of SSB beams in 48 does not affect the frequency of monitoring the SSB blocks and the corresponding QCL-ed SSB blocks. 
In RAN1#107e, during the email discussions, it was proposed that Q=48 can be beneficial for the Type-0-PDCCH CSS monitoring occasions within DBTW. It was also noted that reading SIB1 may not be as frequent to necessitate substituting Q=48 instead of Q=8.
Moreover, considering that the maximum number of candidate SSB positions within an SSB burst is agreed to be 64, the Q=48 could cause ambiguity on how to allocate the candidate SSB positions to the missed SSB blocks, e.g., due to the LBT failure. 
In other words, with 64 candidate SSB positions and Q=48, gNB could retransmit only the first 16 SSB blocks in the remainder of the candidate SSB positions. Therefore, considering Q=48 as one of the options may not achieve actual benefit after all.
Observation 2. Considering the values for the , Q=24 or 48 may not bring about benefits compared to Q=32 or 64, respectively. Whereas, considering Q=8 could improve the monitoring performance and latency for SSB blocks and corresponding QCL-ed SSB blocks, in scenarios with higher demand for frequent monitoring and/or with lower number of SSB beams. 
Observation 3. Considering the values for the , Q=48 may not bring about benefits compared to Q=64 as only the first 16 SSB blocks can be retransmitted in the remaining candidate SSB block positions, in case of a failure, e.g., due to the LBT failure.
Proposal 2. Support  values of {8,16,32,64} for SSB blocks with all supported SCS 120kHz, 480kHz, and 960kHz in operation with shared spectrum.

CORESET#0 Configuration
In RAN1#107-e, the discussions on the configuration of the CORESET#0 were continued where some aspects were left to be discussed during the maintenance period. Whether to support SSB- CORESET#0 configuration with multiplexing pattern 3 or to support CORESET#0 with 96 PRB were some major topics that were discussed.
As part of the work scope in extending current NR operation to 71 GHz, it was agreed to prioritize multiplexing pattern 1 for the SSB-CORESET#0 configuration. Considering multiplexing pattern 3 in SSB-CORESET#0 configuration implies the FDM of the SSB block (20 RBs) with CORESET#0 that can occupy 24RBs, 48RBs, or 96RBs, resulting in total of 44RBs, 68RBs, and 116RBs, respectively. 
Based on the agreements in RAN4, the minimum BW supported for operation in bands beyond 52.6 GHz is 100MHz, 400MHz, and 400MHz for SCS 120kHz, 480kHz, and 960kHz, respectively. According to the supported minimum BWs, the SSB-CORESET#0 multiplexing pattern 3 seems to be feasible for CORESET#0 BW of 24RBs and 48RBs in SCS 120kHz and 480kHz. However, having SSB-CORESET#0 with multiplexing pattern 3 for 96RBs considerably exceeds the BW limits and it is not recommended. Also, for SCS 960kHz, multiplexing the SSB and CORESET#0 in frequency domain seems to exceed the BW limits for all available RB lengths of the CORESET#0.
Proposal 3. Support multiplexing pattern 3 for SSB-CORESERT#0, only for ={24,48} and only with {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz and {480, 480} kHz.
As for the support of CORESET#0 with 96RBs, it seems that the occupied BW exceeds the minimum BW for SCS 480kHz and 960kHz. Therefore, there seems no considerable benefit to support CORESET#0 with 96RBs.
Proposal 4. Do not support 96RBs for CORESERT#0 with {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz.
SSB/CORESET#0 RB Offset 
In RAN1#107-e, the SSB-CORESET#0 RB offset was another issue that was discussed. In Rel. 16, the CORESET#0 configurations including number of RBs, multiplexing pattern, number of symbols, and RB offsets are determined based on Table 13-8 in TS 38.213 for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz. 
Considering the existing Table 13-8 in 38.213, we believe that the same table can be used for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz. In other words, our preference is to use the same RB offsets for 480kHz and 960kHz.
In RAN1#107e, other RB offsets were proposed for cases where CORESET#0 has a BW of 48 RBs. RB offsets [0] and [28] were proposed that align the SSB block with the first and the last RBs in CORESET#0 BW, respectively. We believe that such changes are not required, and Table 13-8 is still sufficient.
Proposal 5. Do not support additional RB offsets for the {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, and use the same supported values in Table 13-8 of TS 38.213.
PRACH enhancement
RACH Occasion Resources

In RAN1#106bis-e [3], the following conclusion was made regarding the RO configuration to support 480kHz and 960kHz PRACH for NR in 52.6 – 71 GHz. However, no specific solution to account for the LBT failure and beam switching delays in consecutive ROs were discussed.

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



PRACH RO Configuration
Regarding PRACH RO configurations, inserting the gap between consecutive ROs is not the efficient solution to accommodate system requirements. Not only inserting the gap wastes the resources, but also it may cause ambiguities during the application as the PRACH slot will be totally different from what is agreed in the specification. As an example, considering prach-ConfigurationIndex zero Table 6.3.3.2-4 in 38.211, a PRACH slot is typically provided in Fig. 1 with preamble format A1, Starting Symbol = 0, PRACH duration = 2, number of time domain PRACH occasions within a PRACH slot = 6, msg1-FDM=8, and ssb-perRACH-OccasionAndCB-PreamblesPerSSB = 1. Such configuration provides PRACH transmissions corresponding to up to 48 SSB indexes in a single PRACH slot. RO1, RO2, …, RO6 present the ROs in time domain where each RO implies 8 PRACH transmission in frequency resources.
However, in case of a single symbol gap inserted to accommodate the switching gap, the number of PRACH transmissions within a PRACH slot is reduced to 32 SSB indexes. Moreover, the PRBs allocated to beam switching gaps are wasted that are at least 4*8*LRA PRBs in the example, where LRA is the PRACH preamble length, see Fig. 2. Above all, the resulting PRACH slot is completely different from PRACH RO configuration addressed by prach-ConfigurationIndex zero and Table 6.3.3.2-4 in 38.211, as number of time domain PRACH occasions within a PRACH slot is 4 in this new configuration. Thus, the gap insertion reduces the efficiency and causes application ambiguity.
[image: ]
[bookmark: _Ref83821567]Fig. 1 PRACH RO configuration Format A1 without gaps
[image: ]
[bookmark: _Ref83821561]Fig. 2 PRACH RO configuration Format A1 with gaps: wasting at least 4*8*LRA PRBs

Proposal 6: Do not support gap insertion between consecutive ROs in time domain as it causes inefficiency and application ambiguity.
Observation 4: Considering the inefficiency and application ambiguity, the efficient solution cannot be based on inserting a single symbol gap for the beam switching, let alone inserting longer gaps to account for the LBT failure. 
As follows, we have provided some solutions to account for the gap-free PRACH transmission in consecutive ROs.
Decomposition of PRACH occasions for operation without beam switching gaps between consecutive ROs
In NR Rel.16, a UE receives the time allocation configuration of a RACH slot including the preamble format, frame and slot number, starting symbol, , and so on. Likewise, the UE receives frequency domain resource allocations for the ROs including msg1-FrequencyStart and msg1-FDM that identifies the number of ROs in frequency domain (M) per each time-domain PRACH occasion. Consider Fig. 1 as an example where a RACH slot is typically provided.
In this section, we propose a solution based on decomposing the RACH occasions in frequency domain into two parts and accommodating them within two time-domain ROs instead, wherein the total PRB resources will be the same as the original configuration. This implies considering a new msg1-FDM that is half the original value, i.e. M’=M/2.
In this way, the UE expects that the beam switching corresponding to the first half of the ROs takes place during the transmission of the second half of the ROs. In other words, at each time-domain RO, the beam switching of the beams corresponding to the previous time-domain ROs takes place. Therefore, by the time the next RO starts, the beam switching is already accomplished. Though this solution implies longer time to accomplish the whole PRACH transmission, but the number of used RBs are the same as the original configuration while skipping the beam switching gaps.
Proposal 7. Consider decomposing the PRACH occasions in time and frequency for operation without beam switching gaps between consecutive ROs. As such, the beam switching corresponding to each RO could be accomplished along with the preceding time-domain RO.
LBT-free PRACH transmission in the consecutive ROs
In NR-U, the introduction of non-consecutive RACH occasions was discussed as well as introduction of new PRACH sequences. The motivation was to allow a gap between RACH occasions so that CCA for a PRACH transmission does not fail due to a transmission of PRACH in a neighboring RACH occasion. However, while new PRACH sequences were introduced for NR-U, agreements on the specification support were not made as it could be handled by gNB implementation e.g., utilizing only odd ROs or even ROs. While inserting gaps to account for the LBT in RO configuration could be a solution in lower frequency bands, it may affect the efficiency in NR 52.6-71 GHz spectrum. 
Observation 5: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support were not made. 
In NR-U Rel.16, a UE shall use Type 1 channel access procedure for PRACH transmissions, where the UL channel access priority class p=1 is used for PRACH transmissions. The defer duration  consists of duration immediately followed by consecutive slot durations where each slot duration is , and  includes an idle slot duration  at start of  . Thus, For LBT with p=1, the minimum length for LBT is 25us which translates into a minimum of 3, 13, and 25 symbols in the SCS of 120kHz, 480kHz, and 960kHz, respectively. Thus, inserting gaps between the consecutive ROs to account for the LBT is not efficient in 120kHz, 480kHz, and 960kHz PRACH.
Here we propose a scheme based on reserving the COT for the PRACH transmission and further sharing and extending the COT for the PRACH transmission in the consecutive ROs. 
The UEs who perform the LBT successfully and accomplish the PRACH transmission in the previous ROs may initiate a COT that is dedicated to RACH occasions. The initiated COT can then be shared and further extended by the UEs who wish to perform PRACH transmission in the next ROs. As such, the other UEs may extend the COT for LBT-free PRACH transmission in the consecutive ROs.
The COT sharing and extension can be achieved by the blind detection of the UEs or gNB indication. This is based on the fact that the RACH slot location in time is known to the UEs. Therefore, a UE that wants to transmit PRACH within a RACH slot already knows that there might be other PRACH transmissions. So, if the UE could detect that the channel is busy due to another PRACH transmission, the UE could go on with PRACH transmission without a need for LBT, as in LBT-free PRACH transmission.
We propose to use a solution based on cover codes for signaling that a PRACH transmission is ongoing. One or more codes can be preconfigured from the list of available preamble codes to be used as the cover codes. Based on the association and mapping between SSB indexes and the PRACH transmission occasions, a UE knows the time and frequency pattern for the respective RO. Therefore, the UEs that wish to perform PRACH transmission in the first RO within the RACH slot should perform the LBT to assure that the clear channel assessment (CCA) is achieved. Upon successful LBT, the UEs could initiate a COT and start PRACH transmission. The UEs transmit respective PRACH preamble scrambled with a cover-code, i.e., another Zadoff-Chu (ZC) sequence by using reserved root and cyclic shift, within an RO, see Fig. 3.
[image: ]
[bookmark: _Ref86901285]Fig. 3 Scrambling the preamble sequence with the cover code
As for the UEs that are supposed to transmit PRACH in the following ROs, they could share the same COT that was initiated earlier and go on with respective PRACH transmission without a need for LBT. Based on the configured PRACH information for blind detection, the UEs try to detect if the channel is occupied due to the PRACH or other signals by performing the “sequence match” with the cover code.

Proposal 8. For 52.6 – 71 GHz, support sharing and extending the COT for LBT-free PRACH transmission in the consecutive ROs. Consider using preambles scrambled with cover codes in PRACH transmission to inform an ongoing RACH occasion. As such, upon successful detection of the cover code, the UE could consider extending the initiated COT for LBT-free PRACH transmission.
Summary
In this contribution, we discussed the remaining issues on initial access aspects. From the discussions, we made following observations and proposals: 
[bookmark: _Hlk79067364]Observation 1. Considering a single bit indication for the  and the values of : {32,64}, a UE could determine the valid SSB blocks and corresponding QCL-ed SSB blocks based on the combination of ssb-PositionsInBurst parameter in SIB1 and the  value.
Observation 2. Considering the values for the , Q=24 or 48 may not bring about benefits compared to Q=32 or 64, respectively. Whereas, considering Q=8 could improve the monitoring performance and latency for SSB blocks and corresponding QCL-ed SSB blocks in scenarios with lower number of SSB beams and/or with higher demand for frequent monitoring. 
Observation 3. Considering the values for the , Q=48 may not bring about benefits compared to Q=64 as only the first 16 SSB blocks can be retransmitted in the remaining candidate SSB block positions, in case of a failure, e.g., due to the LBT failure.
Observation 4: Considering the inefficiency and application ambiguity, the efficient solution cannot be based on inserting a single symbol gap for the beam switching, let alone inserting longer gaps to account for the LBT failure. 
Observation 5: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support were not made. 
[bookmark: _Hlk67922231]Proposal 1: Support indicating the license regime in initial access operations based on different sync raster sets.
Proposal 2. Support  values of {8,16,32,64} for SSB blocks with all supported SCS 120kHz, 480kHz, and 960kHz in operation with shared spectrum.
Proposal 3. Support multiplexing pattern 3 for SSB-CORESERT#0, only for ={24,48} and only with {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz and {480, 480} kHz.
Proposal 4. Do not support 96RBs for CORESERT#0 with {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz.
Proposal 5. Do not support additional RB offsets for the {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, and use the same supported values in Table 13-8 of TS 38.213.
Proposal 6: Do not support gap insertion between consecutive ROs in time domain as it causes inefficiency and application ambiguity.
Proposal 7. Consider decomposing the PRACH occasions in time and frequency for operation without beam switching gaps between consecutive ROs. As such, the beam switching corresponding to each RO could be accomplished along with the preceding time-domain RO.
Proposal 8. For 52.6 – 71 GHz, support sharing and extending the COT for LBT-free PRACH transmission in the consecutive ROs. Consider using preambles scrambled with cover codes in PRACH transmission to inform an ongoing RACH occasion. As such, upon successful detection of the cover code, the UE could consider extending the initiated COT for LBT-free PRACH transmission.
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