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1. Introduction
At the RAN1#98 meeting, DL signals and channels for NR-U were discussed and following agreement/conclusion were made [1].
	Agreement:
· The following is agreed for DM-RS positions for PDSCH mapping Type B of length 9 and 10:
	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition
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	2
	3

	9
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· 
If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, shall be incremented by 1
· FFS: Whether the increment is applicable to all slots or a subset of slots
Conclusion:
· PDSCH type B durations 9,10 will not be optimised for double symbol DM-RS for avoiding LTE-CRS collisions
Agreement:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)



At the RAN#84 meeting, prioritization of NR-U remaining work was discussed and following list of essential/optimization items for “DL signals and channels for NR-U” agenda was endorsed [2].
	[bookmark: _Hlk11833282]7.2.2.1.2 DL signals and channels
Essential
· Channel occupancy time and frequency domain structure indication for LBE
· UE COT detection for FBE
· gNB control for the Cat 4 UL transmission (including CG) switching to cat 2 when fall in gNB COT
· Behavior when P/SP-CSI-RS fail to transmit due to LBT
Optimizations
· CSI-RS enhancement outside of DRS
· More opportunities for CSI-RS to compensate the possible LBT failure
· A-TRS directly QCL with SSB



In this contribution, we discuss on the remaining issues related to DL signals and channels for NR-U. 


2. Dynamic PDCCH monitoring
In NR-U SI, it was identified to be beneficial if the time domain instances in which the UE is expected to receive PDCCH can change dynamically e.g., related to the gNB’s DL burst transmission. In NR-U, the UE should monitor PDCCH frequently such as mini-slot based monitoring for the first slot in gNB’s DL burst, while such mini-slot based monitoring would increase UE power consumption significantly. Therefore, RAN1 has discussed on whether/how to support the dynamic change of PDCCH monitoring configurations. If no mechanism for this purpose is supported, PDCCH monitoring behavior including monitoring periodicity for each search space is semi-statically determined as in Rel-15 and hence UE power saving and efficient resource usage based on frequent PDCCH monitoring for initial partial slot would not be compatible in NR-U.
Considering the limited time for NR-U WI in Rel-16, we propose to support at least a simple mechanism for the dynamic change of PDCCH monitoring configurations. The proposed mechanism is based on dynamic switching between following two different monitoring behaviors (phases) as shown in Figure 1.
· Monitoring behavior (phase) A: PDCCH monitoring configuration for frequent (e.g., mini-slot level) monitoring is enabled. The dynamic switching from phase A to phase B is based on the explicit or implicit indication of “beginning of gNB’s DL burst”.
· Monitoring behavior (phase) B: PDCCH monitoring configuration for normal (e.g., slot level) monitoring is enabled. The dynamic switching from phase B to phase A is based on the explicit or implicit indication of “end of gNB’s DL burst”.
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Figure 1: Dynamic switching between two PDCCH monitoring behaviors related to gNB’s DL burst transmission

In order to support the above proposed mechanism, following specification impacts need to be considered.
· How to provide multiple PDCCH monitoring configurations
· For example, two different monitoring configurations are provided as two different search space configurations, and each search space configuration may be labelled as either for phase A or for phase B.
· How to indicate “beginning of gNB’s DL burst”
· Option 1: UE can identify “beginning of gNB’s DL burst” when DCI in PDCCH and/or GC-PDCCH indicates the beginning explicitly.
· Option 2: UE can identify “beginning of gNB’s DL burst” based on the successful detection of PDCCH and/or GC-PDCCH.
· How to indicate “end of gNB’s DL burst”
· Option 1: UE can identify “end of gNB’s DL burst” based on COT structure indication as discussed in Section 3.
· Option 2-1: UE can identify “end of gNB’s DL burst” when a timer based on the detection failure of PDCCH and/or GC-PDCCH is expired.
· Option 2-2: UE can identify “end of gNB’s DL burst” when a timer based on the detection failure of the DMRS of PDCCH and/or GC-PDCCH is expired.
We also note that it should be up to gNB to configure the proposed behavior or Rel-15 behavior, and the additional power saving based on UE implementation e.g., two-step PDCCH decoding process with respect to DMRS detection is also possible as long as performance requirements for the PDCCH decoding is met.
Proposal 1: A mechanism for dynamic switching between following two PDCCH monitoring phases is supported in Rel-16 NR-U.
· Monitoring phase A: The UE may be configured with search space configuration(s) for frequent PDCCH monitoring such as mini-slot level that is(are) enabled only in phase A, and the dynamic switching from phase A to phase B occurs:
· Option 1: When DCI in PDCCH and/or GC-PDCCH indicates the switching explicitly.
· Option 2: When the UE successfully detects PDCCH and/or GC-PDCCH.
· Monitoring phase B: The UE may be configured with search space configuration(s) for normal PDCCH monitoring such as slot level that is(are) enabled only in phase B, and the dynamic switching from phase B to phase A occurs:
· Option 1: At the end of gNB’s DL burst which is identified by the UE based on COT structure indication.
· Option 2-1: When a timer based on the detection failure of PDCCH and/or GC-PDCCH is expired.
· Option 2-2: When a timer based on the detection failure of DMRS of PDCCH and/or GC-PDCCH is expired.


3. Channel occupancy time and frequency domain structure indication
The COT structure indication has also been discussed in NR-U SI/WI to enable efficient UE behavior according to gNB’s COT such as dynamic PDCCH monitoring discussed in Section 2. In LTE-LAA, C-PDCCH indicates the number of occupied OFDM symbols in the current and/or next subframe and hence the UE can identify the end of eNB’s DL burst. 
In Rel-15 NR, DCI format 2_0 can be used to dynamically indicate slot formats, i.e., TDD DL/UL configuration in current and/or upcoming slot(s). It seems that COT structure can be indicated based on this mechanism. However, some enhancements for the channel occupancy time/frequency structure indication based on DCI format 2_0 would be necessary. 
For the channel occupancy time domain structure indication, we consider that Rel-15 slot format indication mechanism can be basically reused. Within a gNB’s DL burst, DL or UL for each symbol within slot(s) can be indicated. For symbol(s)/slot(s) to be outside of gNB’s COT, there may be multiple possible alternatives as below.
· Alt.1: FL is indicated for symbol(s)/slot(s) to be outside of gNB’s COT
· Alt.2: Different slot format combination may contain slot format(s) for different number of slots, and nothing is indicated for slot(s) to be outside of gNB’s COT by using slot format combination containing smaller number of slots as shown in Figure 2.
· Alt.2’: Different RNTI than SFI-RNTI is used for the case where last slot indicated in the DCI format 2_0 is the end of gNB’s COT.
· Alt.3: One specific SFI index (e.g., 254) is used to indicate that slot(s) is/are outside of gNB’s COT
· Alt.4: COT information such as remaining COT duration is separately indicated from SFI in the same DCI format 2_0
In Alt.1, the meaning of “FL” symbol indicated by DCI format 2_0 needs to be changed in NR-U. In Alt.2, when the monitoring periodicity of DCI format 2_0 is not so short, gNB needs to indicate slot format for large number of slots. In addition, Alt.2 is a bit tricky since slot format indication for different number of slots is already allowed in Rel-15 for gNB flexibility while Alt.2 seems to mandate gNB to indicate slot format for a certain fixed number of slots except for COT end indication case. Alt.3 can solve the issue in Alt.2 since Alt.3 allows any number of slots for slot format indication and just uses one specific slot format index for slot(s) to be outside of gNB’s COT. Another possible way to solve the issue in Alt.2 is to use different RNTI than SFI-RNTI for the case where last slot indicated in the DCI format 2_0 is the end of gNB’s COT. In this case, slot format indication for different number of slots does not imply COT end indication and hence the flexibility is kept. In Alt.4, specific SFI field in DCI format 2_0 can be used to indicate COT information instead of SFI. However, it has larger specification impacts than other alternatives.
Therefore, in order to keep Rel-15 dynamic SFI indication flexibility with providing additional information on “end of gNB’s COT”, we propose to support either Alt.2’ or Alt.3.
Proposal 2: The channel occupancy time domain structure is indicated by using DCI format 2_0 with either one of following enhancements.
· Option 1: When UE detects DCI format 2_0 indicating slot(s) with specific slot format index, UE assumes the slot(s) is/are to be outside of gNB’s COT.
· Option 2: When UE detects DCI format 2_0 with CRC scrambled by new RNTI (instead of SFI-RNTI), UE assumes the last slot indicated in the DCI format 2_0 is the end of gNB’s COT.
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Figure 2: COT end indication based on number of slots indicated in DCI format 2_0

For the channel occupancy frequency domain structure indication, as described in Section 1, RAN1 agreed to support bit field corresponding to available LBT bandwidths in GC-PDCCH (i.e., by adding a bitmap in the GC-PDCCH DCI). According to the agreements, a possible straightforward approach is to indicate the bitmap regarding the channel occupancy on each LBT bandwidths within a carrier and/or on each carrier in DCI format 2_0 in addition to the slot format. We note that this additional information in DCI format 2_0 is necessary only for wideband/multi-carrier operation with option 3 (as defined in previous agreements) in which gNB may perform DL transmission on some of carriers/LBT bandwidths where CCA is successful at gNB. In case of wideband/multi-carrier operation with option 2 where gNB may perform DL transmission on all carriers/LBT bandwidth if CCA is successful for all carriers/LBT bandwidth at gNB, the channel occupancy frequency domain structure indication is unnecessary.
Proposal 3: The channel occupancy frequency domain structure is indicated by using DCI format 2_0 with following enhancement.
· A bitmap regarding the channel occupancy on each LBT bandwidth within a carrier and/or on each carrier is indicated in DCI format 2_0 in addition to the slot format.
· Bit position and size of the bitmap is configurable.

As specified in Section 11.1.1 in TS38.213, if UE detects more than one DCI formats 2_0 indicating a slot format for a slot, the UE expects that each of the more than one DCI formats 2_0 indicates a same format for the slot. Similar assumption should be applied for the indication of channel occupancy frequency domain structure. Following the above specification, as shown in Figure 3, if more than one DCI formats 2_0 indicate a slot format and channel occupancy frequency domain structure for a slot, the same slot format and channel occupancy frequency domain structure should be indicated for the slot. Otherwise, the bitmap indicating the channel occupancy frequency domain structure can be updated within a DL transmission burst. However, at the beginning of COT, gNB may not have sufficient time to apply the LBT result to GC-PDCCH. In this case, gNB can indicate a specific bitmap pattern (e.g., all zero) and UE performs blind decoding of PDCCH and/or DMRS on every LBT bandwidth.
Proposal 4: If more than one DCI formats 2_0 indicate a slot format and channel occupancy frequency domain structure for a slot, the same slot format and channel occupancy frequency domain structure should be indicated for the slot.
· For the beginning of COT, gNB can indicate a specific bitmap pattern and UE performs blind decoding of PDCCH and/or DMRS on every LBT bandwidth.
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Figure 3: Indication of channel occupancy frequency domain structure
4. PDSCH mapping type B enhancement
RAN1 agreed to support additional durations from 2 to 13 for PDSCH mapping type B. For the details on this enhancement, following FFS points have been identified.
· Whether or not to support duration of 14 symbols
· DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations, whether DMRS positions are applicable irrespective of DSS or not)
· Whether/which some duration(s) are mandatory for the UE to support for initial access
· PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones)
The PDSCH mapping type B enhancement has been discussed to achieve efficient DL transmission in initial partial slot of DL burst. In addition, PDSCH transmission in a slot containing SSB such as for RMSI PDSCH also motivates additional duration for PDSCH mapping type B. 
Considering the possible rate matching around CORESET resource, the support of 14 symbols duration would be beneficial. Front-loaded DMRS for mapping type B PDSCH will be transmitted at the first available OFDM symbol which doesn’t collide with configured CORESET symbol(s).
As shown in Section 1, the DMRS positions of PDSCH mapping type B of length 9 and 10 for DSS were agreed. Considering the limited time for Rel-16 WI, the agreed DMRS positions of length 9 and 10 should be used irrespective of DSS. For the DMRS positions of PDSCH mapping type B of other lengths, the DMRS positions of PUSCH mapping type B should be reused as much as possible.
For initial access, 6 symbols duration would be beneficial for the case of 1 symbol CORESET with half-slot size DRS transmission. Therefore, the support of 6 symbols duration for PDSCH mapping type B should be mandatory for UE supporting initial access to NR-U carrier.
Regarding PDSCH processing procedure time, the principle in Rel-15 should be reused such as below. 
· For UE processing capability 1, 
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0, 
· if the number of PDSCH symbols allocated is 4, 5 or 6, then d1,1 = 1, 2 or 3, respectively, 
· if the number of PDSCH symbols allocated is 2 or 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
· For UE processing capability 2,
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0,
· if the number of PDSCH symbols allocated is between 3 and 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
· if the number of PDSCH symbols allocated is 2,
· if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
· otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
Proposal 5: Additional durations from 2 to 14 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported.
· First DMRS for mapping type B PDSCH will be transmitted at the first available OFDM symbol which doesn’t collide with configured CORESET symbol(s).
· The agreed DMRS positions of length 9 and 10 should be used irrespective of DSS.
· DMRS positions of PUSCH mapping type B are reused for the DMRS positions of PDSCH mapping type B of length other than 2, 4, 7, 9 and 10.
· The support of 6 symbols duration for PDSCH mapping type B is mandatory for UE supporting initial access to NR-U carrier.
· PDSCH processing procedure time for additional durations is defined as below.
· For UE processing capability 1, 
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0, 
· if the number of PDSCH symbols allocated is 4, 5 or 6, then d1,1 = 1, 2 or 3, respectively, 
· if the number of PDSCH symbols allocated is 2 or 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
· For UE processing capability 2,
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0,
· if the number of PDSCH symbols allocated is between 3 and 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
· if the number of PDSCH symbols allocated is 2,
· if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
· otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.


5. UE COT detection for FBE
Although UE COT detection for FBE is captured as essential item in [2], the general frame work of UE COT detection for LBE can be reused for FBE. However, in FBE operation, since the COT length is fixed, there is no need to indicate the channel occupancy time domain structure details such as COT end timing while just detection of serving gNB transmission in each COT would be enough. Therefore, for FBE, semi-static COT structure configuration (in other words, gNB’s LBT timing/duration/periodicity) can be informed to UE and only the channel occupancy frequency domain structure can be indicated via GC-PDCCH. This is an optimization for FBE and hence it can be discussed after essential topics for LBE.
Proposal 6: For FBE operation, fixed channel occupancy time domain structure is configured via higher layer signaling, and the channel occupancy frequency domain structure is indicated by using DCI format 2_0.


6. gNB control for UL LBT mechanism
When UL transmission will be performed in gNB’s COT duration with appropriate gap duration between the end of previous transmission and the beginning of the UL transmission, UL LBT mechanism for the UL transmission can be Cat.1 or Cat.2. If it is unclear whether the UL transmission will fall in gNB’s COT or not when the UL transmission is scheduled (or configured), the UE should be indicated (or assume) to perform Cat.4 LBT for the UL transmission. If UL LBT mechanism within gNB’s COT (i.e., gap duration before UL) is fixed or semi-statically determined by gNB (e.g., either Cat.1 or Cat.2 configured via higher layer signaling), it may be sufficient for UE to obtain COT structure information from DCI format 2_0 as discussed in Section 3 in order to determine UL LBT mechanism or to obtain information whether Cat.4 LBT is required or not via scheduling DCI. On the other hand, if appropriate UL LBT mechanism within gNB’s COT will be dynamically changed, a dynamic indication of UL LBT mechanism for already scheduled/configured UL transmission would be necessary.
We think that UL LBT mechanism within gNB’s COT (i.e., gap duration before UL) can be semi-statically fixed by gNB according to the gNB implementation/capability, and hence COT structure indication based on DCI format 2_0 and semi-static configuration of UL LBT mechanism within gNB’s COT would be sufficient at least for configured grant based transmission. For the scheduling grant based transmission, the DCI can indicate whether LBT type for the UL transmission is Cat.4 or not (i.e., either Cat.1 or Cat.2 configured via higher layer signaling).
Proposal 7: The semi-static configuration of UL LBT mechanism within gNB’s COT duration is provided to UE, and UE applies semi-statically configured UL LBT mechanism if it is identified that scheduled/configured UL will fall in gNB’s COT duration based on channel occupancy time domain structure indication and/or LBT type information in scheduling DCI.


7. Behavior when P/SP-CSI-RS fail to transmit due to LBT
For NR-U DRS, RAN1 agreed to support multiple transmission opportunities to cope with LBT. For P/SP-CSI-RS, RAN1 has not agreed/discussed to support multiple transmission opportunities. Although defining multiple transmission opportunities would be beneficial in terms of timely CSI feedback without increase of CSI-RS overhead (due to shorter CSI-RS periodicity), it will cause a complex CSI-RS measurement and rate-matching procedures. So, we think that instead of defining multiple transmission opportunities for P/SP-CSI-RS, it would be better to extend the usage of A-CSI-RS for NR-U operation to cope with LBT. One possible exception is P-CSI-RS as part of DRS. If transmission timing of DRS is shifted due to LBT, all signals/channels in the DRS should be shifted together. 
Proposal 8: For P/SP-CSI-RS configured within a slot containing NR-U DRS, UE assumes that the CSI-RS has multiple transmission opportunities within DRS transmission window as well as associated SSB.


8. Conclusion
In this contribution, we discussed on the DL signals and channels for NR-U. Based on the discussion, we made following proposals.
Proposal 1: A mechanism for dynamic switching between following two PDCCH monitoring phases is supported in Rel-16 NR-U.
· Monitoring phase A: The UE may be configured with search space configuration(s) for frequent PDCCH monitoring such as mini-slot level that is(are) enabled only in phase A, and the dynamic switching from phase A to phase B occurs:
· Option 1: When DCI in PDCCH and/or GC-PDCCH indicates the switching explicitly.
· Option 2: When the UE successfully detects PDCCH and/or GC-PDCCH.
· Monitoring phase B: The UE may be configured with search space configuration(s) for normal PDCCH monitoring such as slot level that is(are) enabled only in phase B, and the dynamic switching from phase B to phase A occurs:
· Option 1: At the end of gNB’s DL burst which is identified by the UE based on COT structure indication.
· Option 2-1: When a timer based on the detection failure of PDCCH and/or GC-PDCCH is expired.
· Option 2-2: When a timer based on the detection failure of the DMRS of PDCCH and/or GC-PDCCH is expired.
Proposal 2: The channel occupancy time domain structure is indicated by using DCI format 2_0 with either one of following enhancements.
· Option 1: When UE detects DCI format 2_0 indicating slot(s) with specific slot format index, UE assumes the slot(s) is/are to be outside of gNB’s COT.
· Option 2: When UE detects DCI format 2_0 with CRC scrambled by new RNTI (instead of SFI-RNTI), UE assumes the last slot indicated in the DCI format 2_0 is the end of gNB’s COT.
Proposal 3: The channel occupancy frequency domain structure is indicated by using DCI format 2_0 with following enhancement.
· A bitmap regarding the channel occupancy on each LBT bandwidths within a carrier and/or on each carrier is indicated in DCI format 2_0 in addition to the slot format.
· Bit position and size of the bitmap is configurable.
Proposal 4: If more than one DCI formats 2_0 indicate a slot format and channel occupancy frequency domain structure for a slot, the same slot format and channel occupancy frequency domain structure should be indicated for the slot.
· For the beginning of COT, gNB can indicate a specific bitmap pattern and UE performs blind decoding of PDCCH and/or DMRS on every LBT bandwidth.
Proposal 5: Additional durations from 2 to 14 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported.
· First DMRS for mapping type B PDSCH will be transmitted at the first available OFDM symbol which doesn’t collide with configured CORESET symbol(s).
· The agreed DMRS positions of length 9 and 10 should be used irrespective of DSS.
· DMRS positions of PUSCH mapping type B are reused for the DMRS positions of PDSCH mapping type B of length other than 2, 4, 7, 9 and 10.
· The support of 6 symbols duration for PDSCH mapping type B is mandatory for UE supporting initial access to NR-U carrier.
· PDSCH processing procedure time for additional durations is defined as below.
· For UE processing capability 1, 
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0, 
· if the number of PDSCH symbols allocated is 4, 5 or 6, then d1,1 = 1, 2 or 3, respectively, 
· if the number of PDSCH symbols allocated is 2 or 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
· For UE processing capability 2,
· if the number of PDSCH symbols allocated is equal to or larger than 7, then d1,1 = 0,
· if the number of PDSCH symbols allocated is between 3 and 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
· if the number of PDSCH symbols allocated is 2,
· if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
· otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
Proposal 6: For FBE operation, fixed channel occupancy time domain structure is configured via higher layer signaling, and the channel occupancy frequency domain structure is indicated by using DCI format 2_0.
Proposal 7: The semi-static configuration of UL LBT mechanism within gNB’s COT duration is provided to UE, and UE applies semi-statically configured UL LBT mechanism if it is identified that scheduled/configured UL will fall in gNB’s COT duration based on channel occupancy time domain structure indication and/or LBT type information in scheduling DCI.
Proposal 8: For P/SP-CSI-RS configured within a slot containing NR-U DRS, UE assumes that the CSI-RS has multiple transmission opportunities within DRS transmission window as well as associated SSB.
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Appendix: RRC parameters
RRC parameters necessary for supporting the proposals in this contribution are summarized as follows. The added/modified parts from [3] are colored by red.

	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	monitoringPhase-r16
	{phaseA, phaseB}
	new
	Per UE
	Dedicated
	Add in searchSpace.
Indicate whether the search space is configured for dynamic PDCCH monitoring phase A or B.
	The monitoring periodicity for phase A shall be configured to be shorter than that for phase B.

	cotEnd-RNTI-r16
	RNTI-Value
	New
	Per cell
	Dedicated
	Add in SlotFormatIndicator.
Provides RNTI value used for the case where last slot indicated in the DCI format 2_0 is the end of gNB’s COT.
	The RNTI-Value configured for cotEnd-RNTI shall be different from that for sfi-RNTI.

	availableRB-RangesPerCell-r16
	FFS with a possible set of parameters as {positionInDCI, servingCellId}
	new
	Per UE
	Dedicated
	Add in SlotFormatIndicator.
Provides position in DCI of the bit(s) indicating the availability of RB ranges (corresponding to one or more LBT bandwidths) of a serving cell with index servingCellId. A list of availableRB-RangesPerCell-r16 objects is configured for one or more serving cells. FFS how RB Ranges per cell are signaled/derived
	

	fbeCOT-Structure-r16
	FFS
	New
	Per cell
	Broadcast
	Fixed channel occupancy time domain structure (e.g., gNB’s LBT timing/duration/periodicity) is configured for FBE operation. FFS detail contents
	

	lbtTypeIn-gNB-COT-r16
	{cat1, cat2us16, cat2us25}
	New
	Per Cell
	Broadcast
	UL LBT mechanism within gNB’s COT duration. The configured LBT type is applied if DCI does not indicate the LBT type for the UL transmission is Cat.4 or if UE could identify that UL transmission to be performed will be within gNB’s COT duration e.g., based on CO structure indication.
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