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Introduction
This document summarizes the main issues brought forward in the contributions submitted to AI 7.2.2.2.1, Channel Access Procedures. Earlier agreements reached during the Study Item are captured in TR 38.889.
A total of 22 contributions [1-22] were submitted to Channel Access Agenda Item (7.2.2.2.1). 
Sub-topics
1 
2 
Frame structure / Multiple Switching points (type of LBT in DL-UL and UL-DL switching points)

	vivo: 
Proposal 5: The channel access schemes for multiple switching points within a gNB-initiated COT should be further studied.  
Proposal 6: Whether the UE needs to transmit in advance should be informed by gNB.
OPPO:
Proposal 1: LBT type should be indicated to UE for UE to determine proper channel access procedure within a shared gNB COT.

LG Electronics:
Proposal #5: If no-LBT option is supported, it is necessary to support the mechanism for configuring/indicating no-LBT option for UL transmission and the gap less than 16 usec.
Proposal #6: The indicated gap for PUSCH starting points starts from
· Alt. 1: The starting symbol signalled by SLIV filed in UL grant
· Alt. 2: The reference symbol which is given by the starting symbol index signalled by SLIV – N
· FFS for the value of N, including the possibility of different N values depending on different PUSCH subcarrier spacings
· FFS on TBS determination
Proposal #7: In case of multiple DL/UL switching within gNB’s COT, discuss whether DL COT can be continued even if scheduled UL transmission is not detected by gNB.

Nokia, Nokia Shanghai Bell:
Proposal 1: The duration of Cat 2 LBT should be in line with the gap duration when the Cat 2 LBT is using within a COT.
Samsung:
Proposal 15: CAT-2 LBT can be used for a DL burst, which follows an UL burst within a gNB-initiated COT and the gap from the end of UL burst to the beginning of the DL burst is larger than 25us.
Proposal 16: CAT-2 LBT can be used for an UL burst within gNB-initiated COT as long as UL burst can start within the COT and the total number of LBT attempts does not exceed a pre-configured number.
Intel Corporation:
Proposal 13: COT with multiple switching points is supported, and the interference from/to other devices should be studied further.
Sharp:
Proposal 2: 
· NR-U supports multiple switching points with gaps longer than 25us in the DL COT.
· Each switching (i.e. DL-to-UL and UL-to-DL) at a gap longer than 25us uses Cat-2 LBT.
Google Inc.:
Observation 1. Hidden node scenario may cause UE miss detecting an uplink grant or LBT failure in a gNB initiated COT.
Observation 2. A combination of an exposed node and a hidden node may cause interruption of a gNB initiated COT.
Proposal 1. A gNB should reuse the scheduled UL channel for DL burst transmission if the scheduled UE is not able to transmit.
Ericsson:
[bookmark: _Toc1148914][bookmark: _Hlk534810989]Proposal 3: The previous agreement is updated as follows: 
· At least for the case where a DL burst follows a UL burst within a gNB-initiated COT and there is no gap larger than 25 us between any two transmissions in the COT, the rules defined below apply for the DL burst following a UL burst:

	Cat 1 Immediate transmission 
	Cat 2 LBT

	When the gap from the end of the scheduled UL transmission to the beginning of the DL burst is up to 16 sec
	When the gap from the end of the scheduled UL transmission to the beginning of the DL burst is larger than 16 sec but not more than 25 us 






Note: a DL burst is defined as a set of transmissions from a given gNB having no gaps or gaps of no more than 16 us. Transmissions from a gNB having a gap of more than 16 us are considered as separate DL bursts.
· FFS: The case where the gap between a DL and UL transmission may be larger than 25 us
· Within a gNB-initiated COT, an UL burst for a UE consisting of one or more of PUSCH, PUCCH, PRACH, and SRS follows the rules defined below:
	Cat 1 Immediate transmission
	Cat 2 LBT
	Cat 4 LBT

	When the gap from the end of the DL transmission to the beginning of the UL burst is not more than 16 sec
Note: Maximum limits of the duration of the UL burst other than those already derived from MCOT duration limits should be further discussed when specifications are developed.
	For any of the following cases:
· When the gap between any two successive scheduled/granted transmissions in the COT is not greater than 25 sec
· For the case where a UL transmission in the gNB initiated COT is not followed by a DL transmission in the same COT
· Note: the duration from the start of the first transmission within the channel occupancy until the end of the last transmission in the same channel occupancy shall not exceed 20 ms.


	N/A


Note: An UL burst is defined as a set of transmissions from a given UE having no gaps or gaps of no more than 16 us. Transmissions from a UE having a gap of more than 16 us are considered as separate UL bursts.
· Note: the number of LBT attempts within a COT should be discussed further during the WI.

[bookmark: _Toc535011050][bookmark: _Toc535011045][bookmark: _Toc535011044][bookmark: _Toc535011047][bookmark: _Toc535011048][bookmark: _Toc535011046][bookmark: _Toc535011049][bookmark: _Toc1148915][bookmark: _Toc535011052]Proposal 4 Maximum limits of the duration of the UL burst other than those already derived from MCOT duration limits in case of multiple frequency multiplexed UEs within the burst can be considered. 
[bookmark: _Toc1148916][bookmark: _Toc534819310]Proposal 5 The gap between UL and the following DL in a gNB initiated COT shall not be larger than 25us. 

Motorola Mobility, Lenovo:
Proposal 2: Support the following:
· Msg 2 channel access is based on type 1
· The RAR Grant conveyed by Msg 2 needs to include
· an indicator for the channel access type and priority class applicable to Msg 3
· an indicator for the number of Msg 3 transmission opportunities granted to the UE
Qualcomm Incorporated:
Proposal 3: The cat-2 LBT measurement period is split into three slots of duration X, Y, Z for slot 1,2, and 3 respectively. 
· Separate energy measurements are done on the first slot and the third slot with each measurement including averaging for at least 4 us in any portion of the slot. LBT is said to be successful if both the measured energy metrics are lower than the ED threshold. 
· The duration of the slots X, Y and Z as function of the measurement period, MP, is given below:
· For 18<MP<=25: X=9us, Y= (MP-18) us, and Z= 9us
· For 13<MP<=18: X=(MP-9) us, Y=0us, Z=9us 
Proposal 4: In a gNB acquired COT, multiple switching points with gap between transmissions that exceed 25us is supported at least for the case where any switch in data transmission direction (PDSCH to PUSCH or PUSCH to PDSCH) uses cat-2 LBT
· In such cases, for switching to and from data/control transmission in one direction and control transmission in the other direction the following LBT scheme is used
· Immediate transmission if the switching gap is less than 16us
· Cat-2 LBT for switching gap greater than 16us 
Proposal 5: UE acquired COT can be shared with gNB at least for transmitting DL signals (PDSCH, PDCCH, reference signals) meant for the UE. The UE acquired COT can contain multiple switching points at least for UL transmissions (PUCCH/PUSCH including both configured grant and scheduled grant/SRS) from the same UE.
Proposal 6: COT sharing information includes indication of end of current UL transmission burst by the UE, remaining COT duration, and LBT priority class related information
Proposal 7: Single and multiple DL to UL and UL to DL switching within a shared UE COT is supported at least for the case where the DL contains control/data meant for the UE(s) that acquired the COT and where UL transmission are restricted to UE(s) that acquired the COT. LBT requirements to support single or multiple switching points include
· For gap of less than 16us: no-LBT can be used 
· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 
· For gap of above 16us but does not exceed 25us: Cat-2 LBT can be used 
· Restrictions/conditions on when Cat-2 LBT option can be used will be further identified, in consideration of fair coexistence. 
· For single switching point, if the gap from UL transmission to DL transmission exceeds 25us: Cat-2 LBT is used 
· Further study needed on how many one-shot LBT attempts is allowed for DL transmission 
· For multiple switching points with gap between transmissions that exceed 25us, at least for the case where any switch in data transmission direction (PDSCH to PUSCH or PUSCH to PDSCH) uses Cat-2 LBT, for switching to and from data/control transmission in one direction and control transmission in the other direction
· Immediate transmission if the switching gap is less than 16us
· Cat-2 LBT for switching gap greater than 16us
Proposal 8: NR-U can consider introducing a limit on the duration of each transmission burst sent with cat-1 immediate transmission by a node that has not performed any LBT in the COT.
Broadcom:
Proposal 1: NR-U should consider using CAT4 LBT and unslotted access for DRS transmission. 
Proposal 2: If Proposal 1 is not followed, the transmissions using 25us CAT2 LBT should be reduced. Reduction to 1% of the time can be a reasonable first step.
ZTE:
· The exact definition of Cat 2 LBT when 16 us < gap < 25 us
· In a gNB initiated COT, CAT2 LBT with UL DL gap > 25 us
· Indication of the LBT type to the UE



FL summary:
At least the following points are identified for further discussion:
· [bookmark: OLE_LINK2]The exact definition of Cat 2 LBT when 16 us < gap < 25 us  
· Maximum duration of an UL transmission after Cat1 LBT
· [bookmark: OLE_LINK3]In a gNB initiated COT, LBT with UL  DL gap > 25 us 
· (RAN1#95: “FFS: The case where the gap between a DL and UL transmission may be larger than 25 us”
· [bookmark: OLE_LINK1]Indication of the LBT type to the UE
Channel Access specific to different DL channels
	Huawei, HiSilicon:
· Proposal 2: CAT 2 LBT option can be used with the transmission of following NR-U DL physical signals/channels in the given circumstances:
· DRS consisting of SSB multiplexed with CSI-RS, given a duty cycle ≤1/20, and the total duration is up to 1 ms.
· PDCCH or PDSCH within a gNB-acquired COT if the blanking gap is above 16µs but not exceeding 25µs and the total duration of transmissions plus gaps is less than or equal to the acquired MCOT  
· Proposal 3: CAT 4 LBT option can be used with the lowest channel access priority class value assumed for the transmission of following NR-U DL physical signals/channels:
· DRS consisting of SSB multiplexed with CSI-RS,  given a duty cycle > 1/20 or the total duration > 1 ms
· Independent PDCCH/GC-PDCCH (not multiplexed with PDSCH and not sharing an UL COT)
· DL-to-UL COT sharing is allowed only for UL traffic of the same priority class
· Multi-cast short paging message only
MediaTek Inc.
· Proposal 4: Cat.4 LBT is applied to Msg2, Msg4, and MsgB transmissions in gNB-initiated COTs.  For Msg2, Msg4, and MsgB transmitted in UE-initiated COTs that are shared with gNB, LBT is decided by
· Cat.1 immediate transmission is applied when the gap from the end of the uplink transmission to the beginning of the downlink transmission is up to 16usec.
· Cat.2 LBT is applied when the gap from the end of the uplink transmission to the beginning of the downlink transmission is larger than 16usec but not more than 25usec.
· FFS the case when the gap is larger than 25use. 
· Proposal 5: CAPC for RACH message should be based on the purpose for RACH.
· Proposal 6: High priority CAPC should be chosen for Handover and Beam Failure Recovery and low priority for other use cases.
· Proposal 9: Cat.2 LBT can be applied when gNB initiates a COT for PDCCH-only transmission.
Charter Communications:
· Proposal 1: Cat-2 LBT is applicable to handover command messages that are transmitted either alone or when multiplexed with DRS. 
AT&T:
· Proposal 9: For time-sensitive transmissions that are short in duration, channel access without LBT should be considered
Nokia, Nokia Shanghai Bell:
· Proposal 9: Potential LBT options to support DRS transmission with the DRS transmission burst longer than 1 ms are:
· Cat.4 LBT before the whole DRS burst
· Multiple one-shot CCAs, each of which initiates partial of DRS burst with duration less than 1ms; the use of such option for DRS transmission should comply with the duty cycle limitation.
Samsung:
· Proposal 13: Msg2 and Msg4 of NR-U random access can use CAT-4 LBT, and Msg3 can share MCOT of Msg2 subject to single-shot LBT.
· Proposal 14: CAT-4 LBT with lowest channel access priority class value can be utilized for standalone transmissions of downlink control messages, and CAT-2 LBT can be used for downlink control messages multiplexed with DRS if the DRS duty cycle <= 1/20 and total duration is up to 1ms.
Sharp:
· Proposal 1: Channel access schemes for control messages, except for the one carried in NR-U DRS burst, should follow that for unicast PDCCH/PDSCH.
WILUS Inc.:
· Proposal 1: For NR-U DRS including RMSI-CORESET and PDSCH carrying RMSI, it may be desirable to apply simplified LBT, e.g. Cat-2 LBT or Cat-4 LBT with the highest priority (i.e., channel access priority class #1) at the gNB
Ericsson:
· Proposal 1	when a gNB transmission includes only DL control signals/channels/information without any user plane data, the lowest priority class value is used for accessing the channel.
· Proposal 2	CAT4 LBT with the lowest priority class value can be used for DRS transmissions if CAT2 LBT conditions are not fulfilled.
Qualcomm Incorporated:
Proposal 14: Allow gNB to initiate transmission of SS burst from any candidate SSB position within the DMTC window.


FL summary:
From the SI: Applicability of an LBT scheme other than Cat 4 for control messages related to initial/random access, mobility, paging, reference signals -only, and PDCCH-only transmissions, e.g. “RACH message 4”, handover command, GC-PDCCH, or short message paging transmitted either alone or when multiplexed with DRS have been discussed. 
Discuss the type of LBT applicable for initiating a COT for transmissions consisting of (unresolved cases in Table 7.2.1.3.1-1):
· PDCCH only
· CSS PDCCH(s) and their corresponding PDSCH, e.g. RAR, paging, RRC signalling (i.e. not UP data)
· Reference signals

Discuss the type of LBT applicable for DRS having a duration > 1ms
Table 7.2.1.3.1-1: Channel access schemes for initiating a COT by gNB as LBE device
	
	Cat 2 LBT
	Cat 4 LBT

	DRS alone or multiplexed with non-unicast data (e.g. OSI, paging, RAR) 
	When the DRS duty cycle ≤1/20, and the total duration is up to 1 ms: 25 µs Cat 2 LBT is used (as in LAA)
	When DRS duty cycle is > 1/20, or total duration > 1 ms

	DRS multiplexed with unicast data 
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data

	PDCCH and PDSCH
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data


Note: Applicability of an LBT scheme other than Cat 4 LBT for control messages related to initial/random access, mobility, paging, reference signals only, and PDCCH-only transmissions, e.g. "RACH message 4", handover command, GC-PDCCH, or short message paging transmitted either alone or when multiplexed with DRS have been discussed. Further details related to exceptions in this note can be determined when specifications are developed.
Offline summary:
· Cat 2 LBT is not used to initiate a gNB COT for cases other than:
· DRS alone or multiplexed with non-unicast data (e.g., OSI, paging, RAR), and
· When the DRS duty cycle ≤1/20, and the total duration is up to 1 ms: 25 µs Cat 2 LBT is used (as in LAA)
· Note: RMSI and RS may be part of DRS
Note: Broadcom, Cablelabs, Blackberry, and Comcast expressed their concern related to DRS duty cycle ≤1/20 with Cat 2 LBT
Note: this is only for single LBT-channel case 


Channel Access specific to different UL channels:
Note: RACH related aspects are summarized in Section 2.11
	Huawei, HiSilicon:
Proposal 1: CAT 4 LBT option can be used with the transmission of following NR-U UL physical channels in the given circumstances:
· PUCCH of short duration carrying critical UCI payload (e.g. HARQ-ACK and/or SR) transmitted independently
· Lowest channel access priority class value is assumed
· UCI only on PUSCH with lowest channel access priority class value
· Lowest channel access priority class value is assumed
· PUCCH of long duration/carrying large UCI payload (e.g. CSI feedback) transmitted independently
· FFS: Lowest channel access priority class value is assumed
MediaTek Inc.
Proposal 1: NR-U should strive to minimize the overall LBT overhead in a RACH procedure (instead of the LBT duration for an individual RACH message).
Proposal 2: NR-U supports to share a UE-initiated COT with gNB for RACH message transmissions.
Proposal 3: Cat.4 LBT is applied to Msg1, Msg3, and MsgA transmissions in UE-initiated COTs.
Proposal 5: CAPC for RACH message should be based on the purpose for RACH.
Proposal 7: Cat.4 LBT is applied by UE to initiate a COT for PUCCH transmission and this UE-initiated COT can be shared with gNB for downlink transmission. For the downlink transmission in UE-initiated COTs, LBT is decided by
· Cat.1 immediate transmission is applied when the gap from the end of the PUCCH transmission to the beginning of the downlink transmission is up to 16usec.
· Cat.2 LBT is applied when the gap from the end of the PUCCH transmission to the beginning of the downlink transmission is larger than 16usec but not more than 25usec.
· FFS the case when the gap is larger than 25use.
Proposal 8: CAPC for UL SR could be based on multiple options:
· Network (gNB) can explicitly configure CAPC for UL SR transmissions.
· UE can map UL Logical channel priority values to CAPC for SR. 
· Alternatively, UE can use UL QCI to determine the CAPC for SR. 
Proposal 10: NR-U should consider developing a common CAPC selection mechanism for uplink dynamic and configured grants based on a mapping from logical channels to CAPC.
Charter Communications:
Proposal 2: Cat-2 LBT is applicable for the first attempt of RA preamble-only transmissions. If preamble transmission counter is incremented, subsequent msg1 re-transmissions adopt Cat-4 LBT.
AT&T:
Proposal 9: For time-sensitive transmissions that are short in duration, channel access without LBT should be considered
OPPO:
Proposal 2: Introduce prioritized LBT mechanisms for contention-free PRACH transmission through PDCCH order
LG Electronics:
Proposal #9: In order to handle PRACH block issue due to TA difference between FDMed PUSCH/PUCCH and PRACH, consider following options:
· Option 1: Adjusting the starting position of PUSCH/PUCCH transmission in RACH slot
· Option 2: Adjusting the duration of CCA slot or TA value for PRACH transmission
Nokia, Nokia Shanghai Bell:
Observation 1: According to ETSI requirements, Cat 1 Immediate transmission does not involve additional restriction on the duration of transmission from responding device other than MCOT duration limit
Proposal 2: Cat 1 framework should support at least HARQ-ACK transmission at the beginning of the UL burst
Proposal 3: If UE performs one-shot LBT during the 16 sec gap, and the channel is found to be free, the UE can use UL resources according to MCOT duration limit.
Proposal 10: Outside of a gNB acquired COT, all UL signals apply Cat 4 LBT. At least for PUCCH and RACH related signals, Cat4 with lowest channel access priority class value is applied.
Samsung:
Proposal 12: CAT-2 LBT can be used as the LBT option for NR-U PRACH.
Proposal 17: CAT-2 LBT can be used for standalone PUCCH transmissions with short PUCCH format.
Intel Corporation:	
Proposal 8: The following table is used: 
	Channels / signals initiating the COT
	Cat 2 LBT
	Cat 4 LBT

	PUSCH (including at least UL-SCH with user plane data)
	N/A
	Channel access priority class is selected according to the data

	SRS-only
	N/A
	Cat4 with lowest channel access priority class value

	RACH -only
	N/A
	Cat4 with lowest channel access priority class value

	PUCCH -only
	N/A
	Cat4 with lowest channel access priority class value



Motorola Mobility, Lenovo:
Proposal 1: PRACH should be designed for using channel access type 2 or no LBT.
Qualcomm Incorporated:
Proposal 2: For UL, the gNB may indicate to the UE, dynamically or semi-statically, the type of LBT to be used by the UE for a transmission or type of transmission.
Proposal 13: The starting points for UL transmissions in NR-U should be specified consistent with ETSI specifications


FL summary:
From the TR: (For Initiation of a COT by the UE), applicability of a channel access scheme other than Cat 4 for the following signals / channels have been discussed and details are to be determined when the specifications are developed:
-	UL control information including UCI only on PUSCH, e.g. HARQ-ACK, Scheduling Request, and Channel State Information
-	Random Access
Discuss the type of LBT applicable for initiating a COT for transmissions consisting of (unresolved cases in Table 7.2.1.3.1-4):
· PUCCH
· PRACH
· SRS
· control information on PUSCH without UL-SCH data
Is Cat 2 LBT used for initiating a UE COT in some of the cases listed in Table 7.2.1.3.1-4?
Yes (Which of the following cases: UCI on PUSCH (including at least UL-SCH with user plane data, SRS-only, RACH-only, PUCCH-only): Charter (PRACH only), LGE (PRACH only)
No: Cablelabs (except PRACH), Broadcom, Intel, Nokia, NSB, Blackberry, 
Offline conclusion:
Cat 2 is not used for initiating a UE transmission outside of a gNB COT for the following channels/signals (or any combination of them):
· PUSCH (with or without UCI), 
· SRS-only, 
· PUCCH-only
Note: this is only for single LBT-channel case 
Discuss the PRACH case in the online session
LBT for Wideband (>20 MHz) operation

	Huawei, HiSilicon:
Proposal 5: multi-carrier channel access procedure can be reused for wideband operation with multiple serving cells and each cell has 20MHz bandwidth.
Proposal 6: LBT subband(s) in units of 20MHz within a configured BWP should be defined when one serving cell has bandwidth larger than 20MHz.
Proposal 7: In addition to subband LBT (e.g. 20 MHz), wideband LBT spanning more than one 20 MHz channel should be supported for wideband operations of NR in the unlicensed spectrum, in order to reduce the LBT complexity and energy consumption, especially when accessing multiple wideband carriers.   
Proposal 8: Semi-static and dynamic adaptation of LBT bandwidth should be supported for wideband operations of NR in the unlicensed spectrum.
Proposal 9: An LBT bandwidth adjustment condition can be determined over a given period based on:
· Success ratio of channel access attempts on current LBT bandwidth configuration
· Ratio of successful decode indications fed back by receiver
· Other options are not precluded
· FFS: The adaptation time period
vivo:	
Proposal 1: Multi-carrier LBT schemes can be used for the BWP with bandwidth larger than 20MHz.
Proposal 2: It is beneficial to support LBT subband with bandwidth larger than 20MHz.
OPPO:
Proposal 7: Wideband LBT should be supported for wide-band operation option 2 for a single carrier. 
Nokia, Nokia Shanghai Bell:
Proposal 11: Existing multi-channel LBT operation defined in ETSI or LTE-LAA can be used as baseline channel access mechanism for NR-U with wider bandwidth for sub-7 GHz unlicensed bands.
Sony:
Proposal 6: In order to improve channel access performance NR-U should support network-controlled prioritization of the configured sub-bands in a wideband carrier.
Proposal 7: Enhancements of frequency domain indication for the channel access should be considered taking occupied bandwidth into account
Samsung:
Proposal 7: CORESET configuration and CB allocation can be enhanced to support sub-band LBT for NR-U.
Proposal 8: Both type-A and type-B multi-carrier LBT of LTE-LAA can be the baseline procedure for sub-band LBT of NR-U.
Sharp:
Proposal 3: For carrier aggregation using serving cells each having 20MHz bandwidth, LAA multi-carrier channel access procedure can be reused for NR-U wideband operation.
Proposal 4: For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz, LAA multi-carrier channel access procedure for LBT sub-bands can be considered as a baseline.
WILUS Inc.:
Proposal 4: We propose to reuse multi-carrier channel access procedure as in LTE-LAA for the baseline of wideband operation for the bandwidth larger than 20 MHz with the multiple serving cells or a BWP larger than 20MHz.
ZTE(R1-1901613):
Proposal 1: Considering spectral efficiency and transmission opportunity, option3 for BWP-based operation should be supported with high priority.
Proposal 2: It is recommended that more discussion on how to support option3 are needed for RAN1 in conjunction with RAN4 in future meetings.
Proposal 3: LBT of LTE-LAA multiple CCs (e.g., Type A/B) manner can be used as starting point for research LBT for multiple carriers.


FL summary:
From the TR: “At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz.”
Discuss further at least the following proposal:
[bookmark: OLE_LINK4]In addition to subband LBT (e.g. 20 MHz), wideband LBT spanning more than one 20 MHz channel should be supported for wideband operations of NR in the unlicensed spectrum, in order to reduce the LBT complexity and energy consumption, especially when accessing multiple wideband carriers.   

CWS adjustment:
	Huawei, HiSilicon:
Proposal 10: When CBG based HARQ-ACK is configured, all CBG-ACKs of the same TB could be converted into a virtual TB-ACK for CWS adjustment.
· Opt1: Virtual TB-ACK is positive if all CBG-ACKs are positive for the same TB
· Opt2: Virtual TB-ACK is the ratio of negative CBG-ACKs for the same TB
· Other formulations are not precluded
Proposal 11: The processing timeline to determine a UL reference slot should be redefined by considering various slot lengths and SCS values.
Proposal 12: The one-to-one mapping between the bandwidth considered for CWS adjustment and the bandwidth of the component carrier in LTE-LAA is not suitable for NR-U wideband operations
Proposal 13: It could be considered to map the CBG such that it is contained within the LBT bandwidth, which is beneficial for improving retransmission efficiency and accurately adjusting CWS per LBT bandwidth when CBG based HARQ-ACK feedback is applied.
Proposal 14: For 2-step RACH or 4-step RACH, if msg 1or msg A is transmitted using LBT CAT4, the UE adjusts the CWS for the following UL transmission based on whether msg 2 or msg B, respectively, has been received within the anticipated reception window.
· The CWS is not adjusted if the following UL transmission occurs before the UE correctly receives msg 2 or msg B, respectively.
Proposal 15: For 4-step RACH, if the UE receives msg 4 yet the contention resolution fails, the CWS shall be increased to the next higher allowed value.

ZTE, Sanechips:
Proposal 9: When CBG based transmission is configured, CBG level ACK/NACKs could be converted into a TB level ACK/NACKs for CWS adjustment.
Proposal 10: 
· CWS maintenance for wideband NR-U system could be performed per BWP.
· A scaling factor can be considered for computation of NACK ratio for the case when there are overlapped   sub-bands between two BWPs.
vivo:
Proposal 4: The CWS adjustment can be made based on the HARQ-ACK of the TB.
OPPO:
Proposal 3: For HARQ-ACK transmitted via unlicensed carrier, the latest available HARQ-ACK values before gNB performing Cat-4 LBT should be used for CWS adjustment. 
Proposal 4: CBG-based HARQ-ACK values should be considered separately for CWS adjustment for PDSCH transmission. 
Proposal 5: CBG-based HARQ-ACK values should be interpreted as NDI indication for CWS adjustment for PUSCH transmission. 
Proposal 6: CWS adjustment for one bandwidth should base on the available HARQ-ACK values corresponding to the latest PDSCH transmission within the same bandwidth. 

LG Electronics:
Proposal #1: It should be discussed how to set or manage CWS for DRS, PRACH, and PUCCH.
Proposal #2: For CWS adjustment considering CBG-based (re)transmission,
· For DL, HARQ-ACK values corresponding to N CBGs which are scheduled/transmitted to the most advanced time domain resource within reference DL resource are used.
· FFS for the value of N and reference DL resource
· FFS for the case when TB-based PDSCH and CBG-based PDSCH are mixed in reference DL resource
· For UL, NDI and/or CBGTI values corresponding to M CBGs which are scheduled/transmitted to the most advanced time domain resource within reference UL resource are used.
· FFS for the value of M and reference UL resource
Proposal #3: If a UE receives UL grant at slot n, the reference slot for UL CWS update is the first slot within the latest UL burst starting before slot n-X where X can be configurable.
Proposal #4: For CWS adjustment with wideband (>20 MHz) operation including BWPs, consider at least following cases.
· Case 1: Scheduled resource for PDSCH/PUSCH in frequency domain is overlapped with multiple units of 20MHz.
· Case 2: Active BWP is changed.
Nokia, Nokia Shanghai Bell:
Observation 3: The determination of the reference slot for CWS adjustment should take slot structure (partial slot or full slot) and processing time into consideration
Proposal 6: Both alternatives can be considered in CWS adjustment to support CBG based HARQ-ACK operation:
· Alternative 1: If all CBG-level HARQ-ACKs corresponding a TB are ACK(s), TB-level HARQ-ACK feedback for CWS adjustment is counted as ACK, otherwise, NACK.
· Alternative 2: If the first CBG-level HARQ-ACKs corresponding a TB is ACK, TB-level HARQ-ACK feedback for CWS adjustment is counted as ACK, otherwise, NACK.
Proposal 7: The CWS maintenance is done separately in each 20 MHz sub-band.
Sony:
Proposal 2: In addition to baseline LAA functionality, the CWS adjustment procedure in NR-U should additionally consider receiver assisted LBT.
Samsung:
Proposal 1: A reference DL transmission burst can be the most recent burst wherein at least some HARQ-ACK feedbacks corresponding to the reference slot of this burst is expected to be available by the time gNB performs CWS adaptation, wherein the reference slot of this burst is the first slot with PDSCH transmission(s). 
Proposal 2: NR-U gNB can adjust CWS based on a reference slot more than once. 
Proposal 3: NR-U gNB can adjust CWS only based on the HARQ-ACK feedbacks corresponding to the reference slot. 
Proposal 4: CWS is increased to next available value if at least 80% of the TBs transmitted in the reference slot are determined as NACK; and a TB with CBG-based feedback is determined as NACK if the HARQ-ACK value for the first transmitted (or re-transmitted) CBG is NACK.
Proposal 5: By the timing that gNB performs the CWS adaptation, missed/unavailable HARQ-ACK of reference slot can be not counted towards the current CWS adaptation decision.
Proposal 6: The minimum latency between the slot in which UE receives UL grant or DFI and the reference slot should be defined. 
Intel Corporation:
Proposal 1: The reference burst is defined as the first slot of the latest DL or UL burst for which HARQ-ACK feedback or an UL grant is available.
Proposal 2: If the latest DL or the UL burst for which HARQ-ACK feedback or an UL grant is available starts with a partial slot:
and if this burst prolongs further, the reference burst includes both the partial slot and the following slot;
and if this burst is only composed by a partial slot, the reference burst only includes the partial slot.
Proposal 3: A reference burst starts at least N symbols prior to the beginning of the CORESET containing the following UL grant or a DFI-DCI, where N is configurable. 
Proposal 4: For NR-U the DL CWS adjustment procedure from Legacy-LTE is reused. However, the adjustment metric Z is evaluated as
Z = (u*NADLCBG + (1-u)*NADLTB) / (u*NDLCBG + (1-u)*NDLTB)
where NADLCBG is the number of NACKs per CBG in the reference DL burst, NADLTB is the number of NACKs per TB in the reference DL burst, NDLCBG is the total number of CBGs feedbacks in the DL reference burst, and NDLTB is the total number of TBs feedbacks in the DL reference burst. The value u can instead have values between 0 and 1, which can be configured based on the configuration or can be chosen from a set of known values.
Proposal 5: If the HARQ-ACK value corresponding to a PDSCH transmission scheduled by gNB on the same channel, ‘DTX’ is counted as a NACK.  Otherwise, it is ignored.
Proposal 6: If CBG-based transmission is configured and CG-DFI is received, the UL CWS will be reset to its minimum value if all of the currently transmitted CBGs of the TB are ACK’ed. Otherwise, the CWS should be increased.
Proposal 7: If CBG-based transmission is configured and UL grant is received, if any individual bits of the CBGTI is set to 1, this will be interpreted as a failure, when the NDI is not toggled (i.e. retransmission) for the same HARQ process, i.e. NACK; otherwise it is considered as successful, i.e. ACK.
InterDigital, Inc.:
Proposal 1: NR-U supports adjusting the contention window size considering a set of reference slots.
Proposal 2: Support at least the available HARQ-ACK status of the transmission(s) performed within the set of reference slots.
Sharp:
Observation 2: 
· Slot based reference for CWS update may not work well in NR-U.

Proposal 5: 
· Reference for CWS update needs to be investigated, taking into consideration of multiple PDSCHs within a slot, cross-slot scheduling, etc.

WILUS Inc.:
Proposal 2: It is necessary to further clarify the channel access priority class and contention window size when there is no HARQ-ACK feedback for NR-U DRS multiplexed with non-unicast data (e.g. OSI, paging, RAR) transmission.
Proposal 3: We propose to apply the highest priority and the shortest fixed CWS for the NR-U DRS multiplexed with non-unicast data (e.g. OSI, paging, RAR) transmission when there is no HARQ-ACK feedback.
Proposal 5: When CBG-based transmission is used for NR-U operation, it is necessary to consider TB-based A/Ns and CBG-based A/Ns separately, in calculating the NACK ratio for updating CWS.

Ericsson:
Proposal 6: For the purpose of contention window adjustment, the HARQ-ACK value corresponding to a reference PDSCH is assumed NACK if all the CBGs of the PDSCH are NACKs in case of CBG based feedback.
Proposal 7: In NR-U DL, the reference PDSCH(s) for CWS update are the PDSCH(s) in the starting slot or partial slot of the most recent DL burst for which at least some HARQ feedback is expected to be available.
Proposal 8: Similar rules for CW adjustment in case of absence of feedback and delayed feedback as for UL CW adjustment for autonomous UL in feLAA are adopted for DL CW adjustment in standalone deployment, or any deployment where the feedback is transmitted on unlicensed spectrum.
Proposal 9: Before a gNB initiates a COT, the gNB adjusts the CWS according to the following:
·	If the gNB received feedback for at least one the reference PDSCH(s), the contention window size is adjusted as following:
i.	The contention window size at the gNB is reset if HARQ-ACK value for at least one of the reference PDSCH(s) is ACK
ii.	Otherwise, the contention window size at the gNB is increased
·	If there exists at least one previous DL Cat.4 LBT transmission, from the start of the transmission of which, N slots have elapsed, and no feedback for any of the reference PDSCH(s) was received
i.	For each such previous Category 4 LBT transmission from the start slot of which, N have elapsed and no feedback was received
1.	The contention window size at the gNB is increased to the next higher value
2.	Each such previous Category 4 LBT transmission is used to adjust the CWS only once
·	else if the gNB starts a new Cat4. LBT transmission before N slots have elapsed from the previous CAT.4 LBT and no feedback for any of the reference PDSCH(s) is received, the CWS is unchanged.
·	if the gNB receives feedback for one or more previous Category 4 LBT transmission from the start slot of which, N slots have elapsed and no feedback for any of the reference PDSCH(s) was received, it may recompute the CWS as follows:
i.	Step 1: it reverts the CWS to the value used to transmit the first burst of such previous Category 4 LBT transmission(s)
ii.	Step 2: it updates the CWS sequentially in order of the transmission of bursts:
1.	if the feedback indicates ACK for the reference PDSCH(s) of that burst, CWS is reset
2.	else (if the feedback indicates NACK or there is no feedback), the CWS is doubled
FFS: value of N and dependency on subcarrier spacing and UE capability

Motorola Mobility, Lenovo:
Proposal 4: Contention Window Adjustment procedures need to be extended to include at least successful/unsuccessful Msg 2 and Msg 3 transmissions of the random access procedure.
Proposal 5: Contention Window Adjustment procedures for wideband carrier transmissions need to address the cases of CBG-ACK as well as TB-level ACK, especially if a TB-level NACK is received when one or more subbands could not be transmitted due to an LBT failure. Re-using and extending the scaling of NACKs (as done in LTE-LAA) seems to be a proper starting point to establish different weights to different NACKs according to the situation.
Qualcomm Incorporated:
Proposal 9: Consider using metrics such as CQI feedback, or introducing new feedback such as SINR or interference level report in addition to HARQ-ACK feedback for CWS update.
Proposal 10: For TBs containing at least one valid CBG (i.e. CBG with no puncturing) define an ACK metric as number of ACKs for valid CBGs/ number of valid CBGs. For TBs not containing any valid CBGs, use ACK feedback for the last CBG as the ACK metric. Define Z, a metric that will be used for CWS update, as average of the ACK metrics of TBs in the reference slot(s).
Proposal 11: Reference slots comprises all slots in the first K slots of the COT whose ACK feedback is available when ACK feedback first becomes available for a full slot from any of the first K slots of the COT
· FFS Value of K
Proposal 12: CWS is maintained per LBT subband. For CWS update of an LBT subband, only CBGs that overlap with that LBT subband are considered



FL summary:
From the TR: “For CWS adjustment procedure in NR-U, in addition to aspects considered in LTE LAA, NR-U may additionally consider at least the following aspects: CBG based HARQ-ACK operation, NR scheduling and HARQ-feedback delays and processing times, wideband (>20 MHz) operation including BWPs, Configured grant operation”
Further details for CWS adjustment were provided by multiple companies. Given that this topic is essentially linked to the frame structures and scheduling, DL and UL physical channel design, and HARQ operation for NR-U, it seems the discussion on the remaining details can be postponed until there are more related agreements in those AIs.
Proposal: Continue discussion on the details of CWS adjustment taking into account further agreements related to physical channel design, HARQ operation, and frame structures.
Beamformed transmissions and directional LBT:
	Huawei, HiSilicon:
Proposal 20: For NR-U operations in sub-7GHz bands, directional LBT mechanisms are not supported.  
ZTE, Sanechips:	
Proposal 4: Directional LBT should at least be supported for beam-based SS/PBCH block transmission in order to avoid inaccurate CCA detection problems
Proposal 6: Directional LBT mechanism should be studied to improve the probability of successful channel access and the accuracy of CCA detection, e.g., enhanced calculation method of observed interference in the beam range, CCA detection threshold for directional transmission. 
Proposal 7: For directional LBT manner, some receiver assistance methods (e.g., the receiver perform a directional LBT and send out a short indication signal) should be supported to help mitigation of potential hidden node issue.
Proposal 8: Channel condition difference for different beams should be considered when designing the channel access mechanism for MCOT sharing between DL and UL in NR unlicensed spectrum. 
AT&T:
Proposal 8: Beam based channel access should be considered for improving channel reuse
OPPO:
Proposal 9: Consider directional Cat-2 LBT for beamformed SS/PBCH block alone transmission. 
Nokia, Nokia Shanghai Bell:
Observation 4: single-beam (omni-directional SSB) operation is more efficient for NR-U below 7 GHz
Proposal 8: Directional LBT is not supported for NR-U in sub-7 GHz bands
Samsung:
Proposal 9: Directional LBT can be supported at least for NR-U/NR-U coexistence.
Proposal 11: Support directional LBT and/or introduce random observation slot within idle period and/or random muting period for asynchronous FBE NR-U to improve spatial reuse.
Intel Corporation:
Proposal 14: Directional LBT is not supported in Rel-16.


FL Summary:
From the TR” Channel access mechanisms for beamformed transmissions have been studied. It has been identified that omni-directional LBT should be supported. Using directional LBT for beamformed transmissions, i.e. LBT performed in the direction of the transmitted beam has also been studied. Further consideration is required regarding directional LBT and its benefits for beamformed transmissions when the specifications are to be developed, taking into account regulations and fair co-existence with other technologies.”
Several companies expressed interest in directional LBT for especially higher frequency bands, while some other companies stated that the benefits of directional LBT should be clarified further. It was also pointed out that the need for multi-beam operation at sub-7 GHz is unclear.
Proposal: Discuss the need for directional LBT in NR-U @FR1.  
LBT mechanisms facilitating spatial reuse / interference mitigation:
	Huawei, HiSilicon:
Proposal 22: The following mechanisms for enhancing the spatial reuse should be studied:
· Methods to determine whether interference originates from other NR nodes, by transmission/detection of:
· NR-U signals
· Zero-power resource elements
· LBT for transmission alignment among coordinated NR nodes

[R1-1903061] Observation 2: Detection performance of 802.11a preamble as initial signal is bottle-necked by L-SIG. It also imposes additional requirement on hardware implementation.
ZTE, Sanechips:
Proposal 1: Frequency reuse/multiplexing should be supported in NR-U and some methods of frequency reuse/multiplexing can be considered such as RE/PRB level of blank pattern method.
Proposal 2: For blank pattern scheme, RAN1 can send an LS to RAN4 in order to evaluate the feasibility of this scheme.
Proposal 3: Multiplexing/Frequency reuse with blank pattern schemes can achieve performance improvement compared to no-multiplexing/Frequency reuse.
vivo:
Proposal 3: Coordinated LBT schemes should be considered in NR-U.
AT&T:
Proposal 5: NR-U should adopt the legacy Wi-Fi preamble and ED/PD mechanism as an option for 5 GHz bands
Proposal 6: Wi-Fi preamble and ED/PD mechanism should be used adaptively on a slow time scale for 5 GHz bands
Proposal 7: Mechanisms for improving intra and inter-operator NR-U sharing should be considered
Proposal 10: The NR-U SI should consider Closed-Loop LBT techniques which utilize licensed spectrum signaling and UE sensing feedback for avoiding hidden/exposed node problems and to enable efficient spectrum utilization through multi-user MIMO and multi-cell reuse-1 transmissions
Sony:
Proposal 1: If it would be agreed on upcoming RAN#83 that extensions of coexistence mechanism is considered for NR-U, RAN1 should consider developing single solution for coexistence with other RATs
· One of the possible solutions is to utilize a signal which all RATs would be aware of
· To develop the solution, it should be discussed and studied together with other stakeholders such as IEEE 802
InterDigital, Inc.:
Proposal 3: NR-U should study ways to perform handshaking between NR-U gNB and UEs to exchange information related to channel status/usage, enhancing coexistence and increasing channel access efficiency.
Proposal 4: NR-U should study the possibility of channel usage exchange among competing NR-U devices to enhance channel access efficiency. 
Nokia, Nokia shanghai Bell [R1-1902111]:
Observation 1: Changing of subcarrier spacing following BWP switching takes hundreds of microseconds.
Observation 2: Usage of Wi-Fi preambles results in:
· Higher implementation complexity (e.g., multiple FFTs and potentially also other components, and interfaces between those, switching gaps in the order of hundreds of milliseconds or more)
· Higher specification impact
· Need for gaps for measurements on frequencies with a configured serving cell in unlicensed bands
Proposal: NR-U UEs and gNBs are not expected to transmit or receive Wi-Fi preambles prior to NR-U transmissions.
Charter Communications [R1-1901874]
P1:  For the case of 5 GHz, the use of preambles can be left to implementation. In terms of specification impact, two options are allowed for channel access: ED-only LBT and preamble+ED detection.
Samsung [R1-1902263]
Observation 1: In order to indicate a gNB’s transmission burst, at least 10 bits for NR cell ID, or even more bits for NR UE ID, shall be carried by either SIGNAL field or DATA field or their combination in a Wi-Fi 802.11a/802.11ax preamble. 
Observation 2: Wi-Fi 802.11a/802.11ax preamble transmitted by Wi-Fi base station cannot achieve reliable power saving for NR-U UEs. 
Observation 3: Wi-Fi 802.11a/802.11ax preamble transmitted by serving gNB cannot always achieve power saving for NR-U UEs due to bad detection performance.
Observation 4: Comparable Wi-Fi/NR-U coexistence performance can be achieved between when NR-U enables Wi-Fi preamble detection and when NR-U only uses energy detection.
Observation 5: Enabling Wi-Fi preamble detection for NR-U would degrade NR-U/NR-U coexistence performance.
Observation 6: Wi-Fi preamble has much higher detection complexity and power consumption than NR-based signal.
Observation 7: Introducing Wi-Fi 802.11a/802.11ax preamble causes essential changes to NR modem hardware.
Proposal: Wi-Fi preamble shall not be supported for NR-U.
Sharp [R1-1902661]
Observation 1: WiFi 802.11a preamble does not help to reduce the power consumption due to downlink control signal monitoring.

Proposal 1: NR-U does not need to exclude transmissions of WiFi 802.11a preamble in addition to physical channels/signals defined for the NR-U, i.e. NR-U UE is not expected to monitor WiFi 802.11a preamble.
· Without introducing WiFi 802.11a preamble in NR-U, gNBs may transmit WiFi 802.11a preamble, if necessary, immediately after obtaining a channel access.
Observation 2: Use of WiFi 802.11a preamble is not suitable for NR-U UL transmission.

Ericsson [R1-1902881]
Observation 2	Adopting the 802.11a/ax preamble does not guarantee additional power saving opportunities for NR-U over-and-above those achievable through pure NR-based signaling. 
Proposal 4	Adopting the 802.11a/ax preamble is not considered as an additional mechanism for NR-U for the purpose of DL transmission burst detection.
Broadcom [R1-1903146]
NR-U supports transmission and reception of Wi-Fi preambles.


FL Summary:
From the TR “Means to facilitate spatial reuse, or frequency reuse 1 operation of NR-U have been studied. Possible mechanisms include at least: alignment of starting points for transmission (and consequently time instances for at least the last CCA); exchange and coordination of LBT related parameters amongst different NR-U gNBs or UEs; means to determine whether interference originates from other NR-U nodes; enhancements to L1 measurement and reporting of interference observed by a UE; and adjustment of energy/signal detection thresholds. Further consideration is required regarding the detailed solutions and their benefits for facilitating spatial reuse in NR-U when the specifications are to be developed, taking into account regulations.”
Some companies pointed out the potential benefits of coordinating and aligning the time instances when LBT is performed to facilitate spatial reuse. Also, the potential benefits of a preamble, allowing for detection of other NR-U transmissions was pointed out. Moreover, transmission and reception of Wi-Fi preamble prior to transmission / reception of NR-U signals was discussed in a few contributions.   
Proposal: Discuss the need for transmission / reception of signals facilitating improved spatial reuse and/or interference mitigation.  
Receiver assisted LBT:
	Huawei, HiSilicon:
[bookmark: OLE_LINK5]Proposal 21:  Receiver-assisted LBT mechanisms such as RTS/CTS-like are not supported in NR-U Rel-16.

Nokia, Nokia Shanghai Bell:
Observation 2: Hidden nodes may reduce UL channel access probability in unlicensed spectrum.
Proposal 4: The benefits of RTS/CTS-like receiver assisted LBT schemes require further discussion and study.
Proposal 5: Overbooked UL transmissions and UE reporting of channel sensing results can be considered as ways to increase UL access probability.
Sony:
Samsung:
Proposal 10: NR-U can support LBT with handshake mechanism through the exchange of a CARQ message transmitted by the potential transmitter upon successful LBT for data transmission; and a CARP message transmitted by the receiver upon receiving CARQ and after a successful LBT.
Intel Corporation:
TCL Communication Ltd.
P1: RTS can be send to multiple UEs via a single message for instance in a (group-)common search space on PDCCH.
P2: RTS message contains information to allow synchronous UL for transmission of CTS message(s).
P3: To reduce RTS overhead, UEs can be configured to periodically send CTS message within a COT.
Sharp:
Observation 1: RTS/CTS type mechanism may not be very suitable for a use with multi-user scheduling and/or frequency reuse
NTT DOCOMO, INC.:	
Proposal 1: For DL transmission, it is beneficial that [PDCCH or GC-PDCCH] at the beginning of COT initiated by gNB can contain UL transmission request such as SRS request in addition to COT structure information including COT length information.
Proposal 2: A mechanism to detect a hidden node problem based on simultaneous channel occupancy measurement at gNB and UE with reporting from UE should be further considered. 
Ericsson:
Observation 1: Supporting receiver assisted LBT requires significant changes to NR physical layer and channel design
ZTE:
Receiver-assisted LBT mechanisms such as RTS/CTS-like are not supported in NR-U Rel-16.


FL Summary:
From the TR: “Means to reduce or mitigate the impact of interference e.g. from hidden nodes with UE assistance have been studied. Possible mechanisms include at least enhancements to L1 measurement and reporting of interference observed by a UE, and handshaking procedures between transmitter and the receiver. Further consideration is required regarding the detailed solutions and their benefits for mitigation of impact of interference on NR-U when the specifications are to be developed.”
A few companies expressed interest in introducing an RTS/CTS-like procedure (know from e.g. Wi-Fi), and/or enhancements to L1 interference measurements and reporting to e.g. avoid issues with hidden nodes. On the other hand, some companies also point out possible issues related to such mechanisms. 
Proposal: Discuss the benefits of RTS/CTS-like receiver assisted LBT schemes, as well as enhancements to L1 measurements and reporting of interference.
Frame Based Equipment
	Huawei, HiSilicon:
Proposal 18:  A synchronization accuracy much less than the transceiver turn-around duration of the specified observation slot duration is required to achieve the synchronization requirements for FBE-based operation of NR-U.

Proposal 19:  The following are the potential standardization impact associated with specifying the FBE channel access mechanism for NR-U operations in the scenarios captured in the WID:
–Minimum observation slot duration based on the feasible synchronization accuracy of NR-U in the sub 7 GHz band
–FBE configuration parameters signaled to the UEs in the connected mode through higher layer signaling, e.g., through RRC, including:
•	FBE frame period(s) 
•	Corresponding subband(s), if multiple frame periods are configured to support multiple service classes
•	Corresponding FBE frame offset(s) used by the gNB to initiate the DL COT 
•	One of the following for the UE to initiate the COT within the idle period of the corresponding DL FBE frame period(s):
•	Corresponding DL MCOT duration(s)
•	Corresponding UL FBE frame offset(s) 
•	Frequency of UE’s RA procedure to maintain accurate TA measurements for tight synchronization
ZTE, Sanechips:
Proposal 5: Multiple CCAs methods can be considered for FBE to solve unfairness problem caused by NR-U node timing difference and increase the opportunity of NR-U nodes access channel.
vivo:
Proposal 7: Enable the FBE UE to transmit without sharing the gNB initiated COT.
Samsung:
Proposal 11: Support directional LBT and/or introduce random observation slot within idle period and/or random muting period for asynchronous FBE NR-U to improve spatial reuse.
Intel Corporation:
Observation 1: Considering that the regulatory requirements for FBE imposes a minimum idle period of 100 μs, if the FFP is less than 2 ms, then the spectral efficiency is significantly affected. 
Proposal 9: As a baseline, the FFP aligns with the radio frame boundary.
Proposal 10: In FBE, configured grant is not supported in accordance with ETSI BRAN regulation.
Proposal 11: For FBE, to assess whether a COT is acquired by the gNB, a UE performs the DL burst detection mechanism as discussed in the DL channel agenda.
Proposal 12: To reduce complexity for FBE operation, single operator scenario is prioritized.
Qualcomm Incorporated:
Proposal 16: gNB transmits a COT indication in a fixed frame period. UE transmission in a FFP is conditioned on detecting the COT indication or other DL signals such as a PDCCH in the same FFP




FL Summary:
Some views were shared regarding FBE, and the channel access schemes applicable to that. 
Proposal 10: Discuss the following aspects related to FBE:
· specification impact
· assumption on the network synchronization accuracy

Channel access for new bands below 7 GHz
	Huawei, HiSilicon [R1-1903063]:
Observation 1: The UPT of NRU will degrade when lower PD than ED is adopted in NRU due to lack of spatial reuse when PD is effective. 
Observation 2: UPT of both 802.11ax and NRU will increase while using higher common PD/ED threshold.
Observation 3: The 11ax cannot benefit from introducing 11a preamble before NR-U transmission in coexisting scenario.
AT&T:
Proposal 1: A common preamble design should be considered for NR-U and Wi-Fi (11ax)
Proposal 2: The common preamble may be based on the IEEE 802.11ax preamble or a common new design
Proposal 3: PD/ED mechanism should at least be considered as an option for NR-U channel access along with ED-only
Proposal 4: If a common preamble could not be agreed at least as an option for NR-U channel access, then all technologies should use the same -72 dBm ED threshold in new bands
Ericsson:
Observation 2: A single common maximum energy detection threshold across all technologies, with each technology having flexibility to implement technology-specific preambles and to adapt detection thresholds at or below the single common maximum threshold, provides the best performance for all users of unlicensed spectrum.
Proposal 10: Adoption of 802.11a/ax preamble for NR-U in 6GHz should not be considered.
Proposal 11: In 6GHz, LBT is performed in units of nominal channel bandwidth defined by the regulations.
Charter Communications [R1-1901874]
P2: For the case of 6 GHz, a customized preamble that also carries NR-U RAT identifier/PCI/COT structure and can be decoded by both NR-U and 802.11ax is suggested to be adopted and pursued further in consultation with other stakeholders in unlicensed spectrum.
Broadcom [R1-1903146]
NR-U supports transmission and reception of Wi-Fi preambles.




FL Summary:
This discussion is largely related to topics presented in Section 2.7 and can be handled jointly 

Channel Access for Configured Grants
	Huawei, HiSilicon:
Proposal 16: For gNB to share the MCOT acquired by multiple UEs, the following options should be supported in NR-U:
· Option 1: gNB independently inherits multiple UE-acquired MCOTs (if any).
· Option 2: gNB inherits a common MCOT (in both time and frequency domains) among different UEs.
Proposal 17: MCOT sharing is supported for transmission with configured grant in NR-U:
· gNB sharing UE-acquired MCOT for transmission of HARQ-ACK and/or PDSCH to that UE
· UE sharing gNB-acquired MCOT when a gNB-triggered transmission with CG is employed
vivo:
Proposal 8: The channel access procedures and COT sharing scheme in AUL can be applied in NR-U configured grant transmission as baseline.
MediaTek Inc.
Proposal 10: NR-U should consider developing a common CAPC selection mechanism for uplink dynamic and configured grants based on a mapping from logical channels to CAPC.
OPPO:
Proposal 8: UE-initiated COT can be shared to gNB for DL transmission
LG Electronics:
Proposal 8: It should be further discussed how to handle power imbalance between gNB and UE in case of UL-to-DL COT sharing.
Nokia, Nokia Shanghai Bell:
Proposal 12: UL transmissions with configured grants should use channel access procedure defined in LTE WI “Enhancements to LTE operation in unlicensed spectrum” as a baseline. Further enhancements to LBT procedure (e.g., CWS adjustment) could also be considered due to new features in NR. 
Proposal 13: DL broadcast signalling and scheduled DL data to the UE that initiated the COT could be also considered within a COT acquired by a UE. FFS: further details.
Sony:
Proposal 4: COT sharing for NR-U configured grant should refer to the general COT sharing procedure for NR-U by taking SUL (scheduled UL) and AUL fast adaptation into consideration.
Proposal 5: As inclusion of the content of GC-UCI, COT sharing info should contain more details of COT structure, e.g., remaining COT information.
Qualcomm:
Proposal 5: UE acquired COT can be shared with gNB at least for transmitting DL signals (PDSCH, PDCCH, reference signals) meant for the UE. The UE acquired COT can contain multiple switching points at least for UL transmissions (PUCCH/PUSCH including both configured grant and scheduled grant/SRS) from the same UE.
Proposal 6: COT sharing information includes indication of end of current UL transmission burst by the UE, remaining COT duration, and LBT priority class related information
Proposal 7: Single and multiple DL to UL and UL to DL switching within a shared UE COT is supported at least for the case where the DL contains control/data meant for the UE(s) that acquired the COT and where UL transmission are restricted to UE(s) that acquired the COT. LBT requirements to support single or multiple switching points include
· For gap of less than 16us: no-LBT can be used 
· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 
· For gap of above 16us but does not exceed 25us: Cat-2 LBT can be used 
· Restrictions/conditions on when Cat-2 LBT option can be used will be further identified, in consideration of fair coexistence. 
· For single switching point, if the gap from UL transmission to DL transmission exceeds 25us: Cat-2 LBT is used 
· Further study needed on how many one-shot LBT attempts is allowed for DL transmission 
· For multiple switching points with gap between transmissions that exceed 25us, at least for the case where any switch in data transmission direction (PDSCH to PUSCH or PUSCH to PDSCH) uses Cat-2 LBT, for switching to and from data/control transmission in one direction and control transmission in the other direction
· Immediate transmission if the switching gap is less than 16us
· Cat-2 LBT for switching gap greater than 16us
ZTE (R1-1901612):
Proposal 5: the resource sharing mechanisms and rules for UE initiated COT sharing is the same as the gNB initiated COT sharing.
Proposal 6: to support multiple user access for NR-U considering LBT influence, the methods below can be considered:
· same UL data transmission start point mechanism
· blank pattern method
· FeLAA AUL approach based


FL Summary:
Number of details related to LBT for Configured grants were discussed, including
· CWS adjustment procedure 
· COT sharing between UEs and gNBs
Further discussion is needed on the related aspects. 
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