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Introduction
This contribution further discusses the remaining issues on channel access procedures for NR-U, including LBE-based LBT and FBE-based LBT.
LBE-based LBT
CWS adjustment for gNB-initiated COT
In NR-U, for a gNB initiated channel occupancy with unicast PDSCH(s), as shown in Figure 1, contention window size (CWS) adjustment requirement in LAA-LTE should be reused for the gNB to maintain/adjust the CWS before the start of Cat-4 LBT: 
· If at least 80% of HARQ-ACK values corresponding to PDSCH transmissions in the reference duration are determined as NACK, increase the CWS to the next higher allowed value; otherwise, set the CWS to the minimum value.
HARQ-ACK values corresponding to reference PDSCH(s) can be transmitted either by licensed carrier or by unlicensed carrier. If HARQ-ACK values are transmitted via licensed carrier, LAA-LTE rules can be reused. If HARQ-ACK values are transmitted via unlicensed carrier, some related issues should be discussed.


Figure 1: CWS adjustment for a gNB initiated channel occupancy with unicast PDSCH(s)
· Reference PDSCH(s) and corresponding HARQ-ACK values transmitted on same unlicensed CC
In case PUCCH which carries HARQ-ACK values transmitted over an unlicensed carrier, gNB should detect the presence of the HARQ-ACK values by PUCCH detection. If reference PDSCH(s) and the corresponding HARQ-ACK values are transmitted on the same unlicensed CC, and if the expected HARQ-ACK values are not detected on the allocated PUCCH resource, in this case LBT at UE side may be failed for PUCCH transmission, or DL grant scheduling PDSCH(s) may be missed, or a terrible channel quality may be observed at gNB side, which reflect the possible confliction on the unlicensed channel. So the expected HARQ-ACK values should be taken as NACK for CWS adjustment if they are not detected by gNB.
· Reference PDSCH(s) and corresponding HARQ-ACK values transmitted on different unlicensed CC
If reference PDSCH(s) and the corresponding HARQ-ACK values are transmitted on different unlicensed CC, and if the expected HARQ-ACK values are not detected on the allocated PUCCH resource, for CWS maintains on the CC carries reference PDSCH(s) with group-based HARQ-ACK feedback, the probability of DL grant missing for a whole PDSCH group is smaller than the probability of LBT fail at UE side for PUCCH transmission and terrible channel quality at gNB side, so the expected HARQ-ACK values should not be counted for CWS adjustment in this case if they are not detected by gNB. 
· Reference PDSCH(s) with CBG based transmission and feedback
Unlike LAA-LTE only support TB based HARQ-ACK feedback, CBG based HARQ-ACK feedback is introduced in NR-U. Correspondingly, CWS adjustment should be enhanced. For CBG-based HARQ-ACK operation, each CBG-based HARQ-ACK value should be considered separately when calculating the NACK ratio for CWS adjustment. If some CBGs of the reference PDSCH are not transmitted, for example, for those CBGs which are punctured due to LBT fails, the corresponding CBG-based HARQ-ACK values should not be used for CWS adjustment. 
Proposal 1: The following CWS adjustment rules should apply for a gNB initiated channel occupancy with unicast PDSCH(s):
· The undetected HARQ-ACK values should be taken as NACK for CWS adjustment if reference PDSCH(s) and corresponding HARQ-ACK values are supposed to be transmitted on same unlicensed CC. 
· The undetected HARQ-ACK values should not be counted for CWS adjustment if reference PDSCH(s) and corresponding HARQ-ACK values are supposed to be transmitted on different unlicensed CC. 
· CBG-based HARQ-ACK values should be considered separately for CWS adjustment. 
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In LAA-LTE, for an eNB initiated channel occupancy without unicast PDSCH and with one or multiple UL grants, CWS adjustment requirement for the eNB to maintain/adjust the CWS before the start of Cat-4 LBT includes: 
· If less than 10% of the UL transport blocks scheduled by the eNB using Cat-4 LBT within the reference duration have been received successfully, increase the CWS to the next higher allowed value; otherwise, set the CWS to the minimum value.


Figure 2: CWS adjustment for a gNB initiated channel occupancy without unicast PDSCH

In RAN1 meeting #98, the following agreements are achieved. 
Agreement:
For a gNB initiated channel occupancy, for a DL burst without unicast PDSCH and with one or multiple UL grants, and for each set of LBT bandwidths for which a single contention window is maintained, CWS adjustment is based on the success or failure (FFS: CB, CBG, or TB) of reception of PUSCH transmissions in the granted resources
· FFS: Details of CWS adjustment based on the reception of a successful transmission
· FFS: Handling of PUCCH/PRACH/SRS and PUSCH without UL-SCH

The FFS parts can be addressed as follows.
· Reference UL transmission includes UL-SCH and/or UCI
As shown in Figure 2, if PUSCH with UL-SCH are transmitted within the reference duration in a gNB shared channel occupancy, CWS adjustment requirement in LAA-LTE should be reused; if UCI piggyback on PUSCH with UL-SCH are transmitted within the reference duration in a gNB shared channel occupancy, and if the expected UCI is not detected, the undetected UCI should not be used for CWS adjustment; if UCI piggyback on PUSCH without UL-SCH are transmitted within the reference duration in a gNB shared channel occupancy, and if the expected UCI is not detected, the undetected UCI should be used for CWS adjustment. This rule should apply at least for UCI transmission with CRC check.
· Reference UL transmission includes PRACH
As shown in Figure 2, if PRACH resources are included within the reference duration in a gNB shared channel occupancy, and if at least one PRACH sequence triggered by gNB is successfully detected at gNB side, then the CWS can be set to the minimum value. Otherwise, increase the CWS to the next higher allowed value. 
· Reference UL transmission includes SRS
As shown in Figure 2, if SRS resources are included within the reference duration in a gNB shared channel occupancy, and if at least one SRS sequence is successfully detected by gNB, then the CWS can be set to the minimum value. Otherwise, the CWS can be increased to the next higher allowed value considering that the UE(s) are supposed to transmit SRS in SRS resources.
Proposal 2: The following CWS adjustment rules should apply for a gNB initiated channel occupancy without unicast PDSCH(s) and with one or multiple UL grants:
· If the UCI is expected to be transmitted without UL-SCH, the undetected UCI should be used for CWS adjustment.
· If at least one PRACH sequence is detected, the CWS can be set to the minimum value; otherwise, the CWS is increased to the next higher allowed value.
· If at least one SRS sequence is detected, the CWS can be set to the minimum value; otherwise, the CWS is increased to the next higher allowed value.

CWS adjustment for UE-initiated COT
Following the rules defined in EN301 893 [2], success or failure of receiving associated channel/signal in response should be used for CWS adjustment for both gNB and UE initiated channel occupancy. This section mainly discuss CWS adjustment for UE-initiated COT.
In NR-U, a UE maintains/adjusts the CWS before the start of Cat-4 LBT should base on a UE initiated channel occupancy using the same Cat-4 LBT which may be with or without unicast PUSCH, as shown in Figure 3. 


Figure 3: CWS adjustment for a UE initiated channel occupancy
· CWS adjustment based on PUSCH with UL-SCH
As shown in Figure 3, if PUSCH with UL-SCH are transmitted within reference duration in a UE initiated channel occupancy, CWS adjustment requirement in LAA-LTE should be reused for the UE to maintain/adjust the CWS before the start of Cat-4 LBT:
· If the NDI value for at least one HARQ process associated with HARQ_ID_ref is toggled, or if the received DFI including HARQ-ACK values for at least one of the HARQ processes associated with HARQ_ID_ref indicates ACK, set the CWS to the minimum value; otherwise, increase the CWS to the next higher allowed value.
· CWS adjustment for CBG based transmission
For LAA-LTE, CWS adjustment is based on the NDI indication of the reference HARQ process. For CBG-based HARQ-ACK operation for PUSCH transmission, CBG-based HARQ-ACK values should be interpreted as NDI indication of the reference HARQ process. If the NDI is indicated per CBG, each CBG-based HARQ-ACK value should be considered separately to determine the NDI per CBG. If the NDI is indicated per TB, the NDI indicates new data if all the CBG-based HARQ-ACK values of the TB are ACK, otherwise, the NDI indicates retransmission. The interpreted NDI indication can be used for CWS adjustment for PUSCH transmission. 
· CWS adjustment based on UCI piggyback on PUSCH without UL-SCH
As shown in Figure 3, if PUSCH with UCI and without UL-SCH are transmitted within reference duration in a UE initiated channel occupancy, and if configured grant transmission is configured, normally UE is not expected to receive HARQ-ACK value(s) corresponding to this HARQ process since there is no UL-SCH transmission. For the purpose of CWS adjustment, the HARQ-ACK values corresponding to this HARQ process in DFI can be used to represent the UCI reception at gNB side, e.g. the detected UCI corresponding to ACK and the undetected UCI corresponding to NACK, hence UE can use this information for CWS adjustment.
· CWS adjustment based on PUCCH
As shown in Figure 3, if PUCCH(s) are transmitted within reference duration in a UE initiated channel occupancy, and if group-based HARQ-ACK codebook is configured, then the NFI values can reflect PUCCH reception at gNB side in addition to NDI values, hence NFI or NDI values can be used for the UE to maintain/adjust the CWS before the start of Cat-4 LBT:
· If the NFI value for at least one PDSCH group transmitted on PUCCH resource within reference duration is toggled, set the CWS to the minimum value; or if the NDI value for at least one HARQ process is toggled, for which ACK corresponding to this HARQ process is transmitted on PUCCH resource within reference duration, set the CWS to the minimum value; or if at least one HARQ process, for which Ack/Nack corresponding to this HARQ process is transmitted on PUCCH resources within reference duration, is assigned, set the CWS to the minimum value; otherwise, increase the CWS to the next higher allowed value.
· CWS adjustment based on PRACH
As shown in Figure 3, if PRACH is transmitted within reference duration in a UE initiated channel occupancy, and if UE receives target RAR within RAR window, set the CWS to the minimum value; if UE does not receive target RAR but receives RAR corresponding to the PRACH resource within RAR window, increase the CWS to the next higher allowed value; if UE does not receive RAR corresponding to the PRACH resource within RAR window, keep the CWS unchanged.
· CWS adjustment based on Msg3
As shown in Figure 3, if RACH Msg3 is transmitted within reference duration in a UE initiated channel occupancy, and if UE receives DL grant scheduling Msg4 transmission, set the CWS to the minimum value; if UE receives DL grant scheduling Msg3 retransmission, increase the CWS to the next higher allowed value; otherwise, keep the CWS unchanged. 
· CWS adjustment based on SRS
As shown in Figure 3, if SRS is transmitted within reference duration in a UE initiated channel occupancy, the SRS reception should not be used for CWS adjustment at UE side. 
Proposal 3: The following CWS adjustment rules should apply for a UE initiated channel occupancy:
· NDI or DFI indications should be used for CWS adjustment as in LAA-LTE in the case PUSCH carries UL-SCH. 
· CBG-based HARQ-ACK values should be interpreted as NDI indication for CWS adjustment. 
· HARQ-ACK feedback in DFI should be used to represent the UCI reception at gNB side for CWS adjustment in the case UCI piggyback on PUSCH without UL-SCH. 
· NFI or NDI indications should be used for CWS adjustment in the case PUCCH is transmitted within reference duration. 
· RAR reception within RAR window should be used for CWS adjustment in the case PRACH is transmitted within reference duration. 
· DL grant indicating Msg4 transmission or Msg3 retransmission should be used for CWS adjustment in the case Msg3 is transmitted within reference duration.
· SRS reception should not be used for CWS adjustment in the case SRS is transmitted within reference duration. 

LBT indication for uplink transmission
· LBT indication for PUSCH/PUCCH
In RAN1 meeting #98bis, the following agreements are achieved. 
Agreement:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
· 0 (i.e. no CP extension) 
· C1*symbol length – 25 us 
· C2*symbol length – 16 us - TA 
· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
· FFS: Applicability of this to other UL transmissions
· FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured

For dynamically scheduled PUSCH transmission, the gNB can indicate to the UE about the LBT type. When the LBT type is Cat1 or Cat2, the indication about gap duration and ECP starting point are further needed. In the last meeting, the ECP length was further restricted to four cases. Moreover, the gap duration can be implicitly derived from some of the ECP lengths. Therefore, we see two options. 
Option 1: ECP length 0 is only bounded with Cat4-LBT, thus, gNB only indicates LBT type and one of the four possible ECP lengths. UE derives the gap duration from the indicated ECP length. 
Option 2: gap duration is independently indicated, so that UE will be informed about ECP length, LBT type and gap duration. 
Proposal 4: For dynamically scheduled PUSCH transmission, following two options can be considered 
· Option 1: ECP length 0 is only bounded with Cat4-LBT, thus, gNB only indicates LBT type and one of the four possible ECP lengths. UE derives the gap duration from the indicated ECP length. 
· Option 2: Gap duration is independently indicated, so that UE will be informed about ECP length, LBT type and gap duration.
Another FFS point from last meeting is the value of C2/C3. In practice, different cells might deploy with different cell sizes, so that we think it would be reasonable to leave this deployment flexibility to the operators. Thus, a fixed value of C2/C3 might not be suitable. A configurable value should be more plausible.
Proposal 5: C2/C3 should be configurable based on deployment requirements.
On the other hand, considering that the starting point of PUSCH/PUCCH can be located in the previous symbol other than the scheduled symbol, the corresponding N2/N1 timeline should be relaxed to take the CP extension into account. Two options can be considered:
Option 1: The processing time is defined based on the starting point of ECP. 
For example, the processing time requirement for PUSCH preparation is the distance between the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH and the starting point of ECP should be larger than Tproc,2. The processing time requirement for PUCCH carrying HARQ-ACK is the distance between the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PDSCH and the starting point of ECP should be larger than Tproc,1.
Option 2: Relax the processing time requirements to take the advanced symbol number into account. 
For example, Tproc-nru,2= Tproc,2+C*symbol length, or Tproc-nru,1= Tproc,1+C*symbol length, where C can be C1, C2, or C3 according to different ECP duration. 
Option 1 is slightly preferred since it may have less spec impact.
Proposal 6: The N2/N1 timeline should be relaxed based on the starting point of ECP for PUSCH/PUCCH transmission to take the CP extension into account.
· LBT indication for CF-RACH
Both contention-based RACH (CB-RACH) procedure and contention-free RACH (CF-RACH) procedure should be supported in NR-U. For CB-RACH procedure, Cat-4 LBT with lowest channel access priority class value is agreed to be used for channel access for PRACH transmission. For CF-RACH procedure, since the preamble transmission at UE side can be triggered by a PDCCH order, the corresponding LBT type could be indicated through the PDCCH order to give gNB more flexibility, for example, according to the event triggering PRACH transmission, to determine UE’s channel access priority.   
Proposal 7: LBT type should be indicated in PDCCH order for PRACH transmission in CF-RACH procedure.
· LBT type switch
For the case that UE is indicated/determined using Cat-4 LBT for uplink transmission, if the uplink transmission belongs to the gNB-initiated COT which follows the COT used for UL grant transmission, then the UE should be aware of the situation so that it can switch LBT type from Cat-4 LBT to 25μs Cat-2 LBT, 16μs Cat-2 LBT or Cat-1 LBT. Figure 4 illustrates this case. 
According to current agreements in NR-U, one COT may have multiple DL-to-UL switching points, and the LBT types for different switching points could be different, for example, depending on the gap duration between two transmissions. To avoid misunderstanding, explicit signaling to indicate LBT type associated with a specific gap duration is preferred. Considering that LBT type for each gap duration is common to all the UEs which plan to perform uplink transmission within gNB’s COT, GC-PDCCH can be used to transmit this LBT indication, and UE can determine LBT type based on the slot format structure and the LBT type indication. One example is that multiple LBT type sets can be configured in RRC signaling and the LBT indication can be used to indicate which LBT type set corresponding to current slot format structure.


Figure 4: Illustration of DCI explicitly indicate LBT type for gaps within gNB’s COT
Proposal 8: LBT type set corresponding to multiple DL-to-UL switching points determined by slot format structure should be indicated in GC-PDCCH for all the UEs which plan to transmit within a gNB’s COT.

COT sharing initiated by UE
In RAN1 meeting #98bis, the following agreements are achieved. 
Agreement:
Sharing of a UE-initiated channel occupancy (either CG-PUSCH or scheduled UL) with gNB is supported, such that the gNB is allowed to transmit control/broadcast signals/channels for any UEs as long as the transmission contains transmissions for the UE that initiated the channel occupancy and/or DL signals/channels (PDSCH, PDCCH, reference signals) meant for the UE that initiated the channel occupancy.
· The ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is configured by gNB (RRC signaling)
· if ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is not configured, the transmission of the gNB in UE initiated COT may include only control/broadcast signals/channels transmissions of up to 2/4/8 OFDM symbols in duration for 15/30/60 kHz SCS
· When absence of WiFi cannot be assumed based on e.g. regulation, the ED threshold that the gNB configures to the UE to apply when initiating the channel occupancy is determined based on the max gNB TX power
· Cat. 2 LBT can be used (for gaps of 16us and 25us). 
· Cat. 1 LBT can be used under the following conditions.
· Gap duration <= 16us
· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission contains only control/broadcast signals/channels
· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission has a duration below X ms (X >= 0).
· FFS: X
· FFS: For transmissions after the second and subsequent switches between UE and gNB

Last meeting has left an FFS on the X value. From our point of view, the selection of the X value is depending on what kind of DL transmission type the gNB plans. In the agreement, the DL transmission can include control/broadcast channels for any UE as long as the transmission contains transmissions for the UE that initiated the channel occupancy. Or the any DL transmission for the UE that initiated the channel occupancy. In this respect, the X should be in the granularity of symbol level. Moreover the concrete X value should be depending on the actual channel type transmitted within X, e.g. PDCCH might have different X than PDSCH. 
Proposal 9: X should be in the granularity of symbol level and different DL channel type has different X. 
Regarding multiple switching points in the UE-initiated COT, we believe that for the sake of fairness, if it is allowed, further restrictions on X is needed. 
Proposal 10: If multiple switching points in UE-initiated COT is allowed, X after later switching point should be smaller than the X after the previous switching point.

It was agreed in last meeting to allow UL to DL COT sharing for a scheduled UL. How to enable such COT sharing, e.g., to align the UE-initiated COT duration between gNB and UE, should be discussed. Since the MCOT duration can be determined by the CAPC which UE used to achieve the channel access opportunity, the used CAPC should be aligned between gNB and UE. Three options can be considered.
Option 1: gNB indicates CAPC to UE for channel access. 
Option 2: UE indicates its CAPC to gNB.
Option 3: UE and gNB determine the CAPC independently by taking into account the lowest priority QCI in a Logical Channel Group. 
Option 1 is preferred for it follows LTE-LAA rules.
From gNB perspective, whether it could share UE’s COT or not should depend on the UL detection results. In addition, gNB processing time for uplink reception should also be defined to determine which resource can be shared. For example, the distance between the UL resource detected with UL transmission and the shared resource should be larger than gNB’s processing time for UL reception.
Proposal 11: The distance between the UL resource detected with UL transmission and the shared resource should be larger than gNB’s processing time.

FBE-based LBT
In RAN1 meeting #98bis, the following agreements are achieved. 
Agreement:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused
· When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 
· FFS: Extension of GC-PDCCH configuration to idle UEs
· FFS: Signaling for FBE operation, when the UE operates as an initiating device

The FBE FFP period and the starting position can be configured by the gNB using. One option can be that reuse Rel.15 cell-specific configuration parameter dl-UL-TransmissionPeriodicity, which is originally indicated for TDD pattern period. For FBE, gNB can reuse this parameter to indicate the FFP with a scaling factor, e.g. a* dl-UL-TransmissionPeriodicity, where the scaling factor a can be further signaled. 
Proposal 12: Rel. 15 dl-UL-TransmissionPeriodicity can be reused to indicate FFP period. 

Moreover, in GC-PDCCH, indication of COT duration for multiple FFP periods should be supported. This is necessary for the case where GC-PDCCH does not happen in every FFP period. 
Proposal 13: COT duration indication should be able to indicate for multiple FFP periods.

For SSB transmission in FBE case, whether the SSB transmission burst as defined in Rel-15 or DRS window as defined for LBE should be used needs discussion. In our view, if only one FFP window is allowed to be configured for one carrier, then Rel-15 SSB transmission burst should be reused. In this case, SSB can only be transmitted after LBT success of the corresponding FFP window. If more than one FFP windows can be configured, then same DRS window in LBE case should be reused for FBE, and gNB can have multiple LBT opportunities as in LBE for SSB transmission. The latter one is preferred since it can provide more SSB transmission opportunities.
Proposal 14: DRS window defined in LBE should be reused for FBE if more than one FFP windows can be configured. 

Conclusions
This contribution further discusses the remaining issues on channel access procedures for NR-U, including LBE-based LBT and FBE-based LBT. The following proposals are made. 
CWS adjustment for gNB-initiated COT:
Proposal 1: The following CWS adjustment rules should apply for a gNB initiated channel occupancy with unicast PDSCH(s):
· The undetected HARQ-ACK values should be taken as NACK for CWS adjustment if reference PDSCH(s) and corresponding HARQ-ACK values are supposed to be transmitted on same unlicensed CC. 
· The undetected HARQ-ACK values should not be counted for CWS adjustment if reference PDSCH(s) and corresponding HARQ-ACK values are supposed to be transmitted on different unlicensed CC. 
· CBG-based HARQ-ACK values should be considered separately for CWS adjustment. 
Proposal 2: The following CWS adjustment rules should apply for a gNB initiated channel occupancy without unicast PDSCH(s) and with one or multiple UL grants:
· If the UCI is expected to be transmitted without UL-SCH, the undetected UCI should be used for CWS adjustment.
· If at least one PRACH sequence is detected, the CWS can be set to the minimum value; otherwise, the CWS is increased to the next higher allowed value.
· If at least one SRS sequence is detected, the CWS can be set to the minimum value; otherwise, the CWS is increased to the next higher allowed value.
CWS adjustment for UE-initiated COT:
Proposal 3: The following CWS adjustment rules should apply for a UE initiated channel occupancy:
· NDI or DFI indications should be used for CWS adjustment as in LAA-LTE in the case PUSCH carries UL-SCH. 
· CBG-based HARQ-ACK values should be interpreted as NDI indication for CWS adjustment. 
· HARQ-ACK feedback in DFI should be used to represent the UCI reception at gNB side for CWS adjustment in the case UCI piggyback on PUSCH without UL-SCH. 
· NFI or NDI indications should be used for CWS adjustment in the case PUCCH is transmitted within reference duration. 
· RAR reception within RAR window should be used for CWS adjustment in the case PRACH is transmitted within reference duration. 
· DL grant indicating Msg4 transmission or Msg3 retransmission should be used for CWS adjustment in the case Msg3 is transmitted within reference duration.
· SRS reception should not be used for CWS adjustment in the case SRS is transmitted within reference duration. 
LBT indication for uplink transmission:
Proposal 4: For dynamically scheduled PUSCH transmission, following two options can be considered 
· Option 1: ECP length 0 is only bounded with Cat4-LBT, thus, gNB only indicates LBT type and one of the four possible ECP lengths. UE derives the gap duration from the indicated ECP length. 
· Option 2: Gap duration is independently indicated, so that UE will be informed about ECP length, LBT type and gap duration.
Proposal 5: C2/C3 should be configurable based on deployment requirements.
Proposal 6: The N2/N1 timeline should be relaxed based on the starting point of ECP for PUSCH/PUCCH transmission to take the CP extension into account.
Proposal 7: LBT type should be indicated in PDCCH order for PRACH transmission in CF-RACH procedure.
Proposal 8: LBT type set corresponding to multiple DL-to-UL switching points determined by slot format structure should be indicated in GC-PDCCH for all the UEs which plan to transmit within a gNB’s COT.
COT sharing initiated by UE:
Proposal 9: X should be in the granularity of symbol level and different DL channel type has different X. 
Proposal 10: If multiple switching points in UE-initiated COT is allowed, X after later switching point should be smaller than the X after the previous switching point.
Proposal 11: The distance between the UL resource detected with UL transmission and the shared resource should be larger than gNB’s processing time.
FBE-based LBT:
Proposal 12: Rel. 15 dl-UL-TransmissionPeriodicity can be reused to indicate FFP period. 
Proposal 13: COT duration indication should be able to indicate for multiple FFP periods.
Proposal 14: DRS window defined in LBE should be reused for FBE if more than one FFP windows can be configured. 
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