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1. [bookmark: _GoBack]Discussion
1.1. LBT bandwidth
	Agreement
For LBT for single carrier UL transmission, UE performs LBT over a BW that at least includes the active UL BWP bandwidth
· The BW that at least includes the active UL BWP bandwidth is captured as “channel” in 37.213
Agreement
For LBT for single carrier DL transmission to a UE, gNB performs LBT over a bandwidth that at least includes the active DL BWP bandwidth configured for that UE.
· This does not rule out gNB implementation to perform LBT over a wider bandwidth
· The BW that at least includes the active DL BWP bandwidth is captured as “channel” in 37.213
For LBT for single carrier DL transmission to multiple UEs, from each UE point of view, gNB performs LBT over a bandwidth that at least includes the active DL BWP bandwidth configured for that UE.
This does not rule out gNB implementation to perform LBT over a wider bandwidth that includes the active DL BWP of multiple UEs

Proposal 2.1-5
Down-select between the following two alternatives:
· Alt 1: EDT is determined by the actual LBT bandwidth selected
· FFS (added to see if we can reach a compromise): Introduce a maximum bandwidth, say 2GHz, on actual LBT bandwidth to compute EDT, or effectively a maximum EDT that can be used, say -47dBm.
· Alt 2: 
· For UE, for LBT for single carrier UL transmission or for LBT for each carrier of CA UL transmission, the ED threshold used should not be higher than the ED threshold associated with the active UL BWP bandwidth in the carrier
· For gNB, EDT is determined by the actual LBT bandwidth selected


 In RAN1#108-e meeting [2], it was agreed that the LBT bandwidth for single carrier DL transmission to a UE should include at least the active DL BWP bandwidth configured for that UE and it is also possible to perform LBT over a wider bandwidth by the gNB implementation. For UE, it was also agreed that the LBT bandwidth for single carrier UL transmission should include at least the active UL BWP bandwidth but it was not agreed whether LBT could be performed with a larger bandwidth by the UE implementation. 
Basically, we believe that the ED threshold should be determined by the actual bandwidth used by the UE without limitation as long as it includes the active ULBWP bandwidth, and it is understood that it is also consistent with regulation (i.e., EN 302 567). Therefore, we support Alt 1 in Proposal 2.1-5 [3] and the change to the current specification may be not needed to reflect this proposal.

Proposal #1: Support Alt 1 in Proposal 2.1-5 that ED threshold is determined by the actual LBT bandwidth used by the UE by the implementation.

1.2. ED threshold and Pout determination
	Proposal 2.2-2: (open)
For a COT with MU-MIMO (SDM) transmission or TDM transmission of beams with beam switching, when independent per-beam LBT is performed at the start of the COT, for Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT


During RAN1#107bis-e meeting [1], there were discussions on whether to allow defining Pout in EDT determination for sensing beam as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during COT. In other words, it is possible to separately determine Pout using the intended transmission corresponding to each sensing beam, and to allow all sensing beams to use different EDTs rather than common EDT.
	Agreement
Confirm the WA with some clarifications
Working assumption:
· For Pout in EDT determination, define Pout as the maximum EIRP of the intended transmissions by the node determining EDT during a COT.
· The node is not expected to transmit in the COT with higher Pout than the Pout used to determine the EDT used to acquire the COT


However, according to the above agreement, it is interpreted that all sensing beams should use a common EDT because Pout is defined as the maximum EIRP of the intended transmissions by node determining EDT during COT. Therefore, we do not support Proposal 2.2-2 in [3] which is not allowed by the previous agreement.

Proposal #2: For Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of all intended transmissions by the node determining EDT during a COT.

1.3. Multi-beam COT
	Agreement
When independent per-beam LBT sensing is performed at gNB, a transmission is allowed to occur on a beam if the corresponding LBT procedure has been successful before the channel occupancy start time. 
· Note: For multi-beam transmission, channel occupancy start time corresponding to all Tx beams is aligned. 
FFS: When independent per-beam LBT sensing is performed at UE

Proposal 2.3-3c: (new with further clarification from Ericsson)
When independent per-beam LBT sensing is performed at gNB, each time the gNB attempts to acquire a COT
· Apply independent Type 1 channel access to each beam
· the gNB/UE shall re-initialize the counter for each beam 
· the initial value of the counter is independently determined for each beam
· count-down process is independent for each beam
· Start of the channel occupancy time in all beam is aligned.
· To acquire a new COT, the applied Type 1 channel access process for a new COT to each beam shall not start before the end of the previous COT.   
FFS: When independent per-beam LBT sensing is performed at UE 


In Rel-16 NR-U wideband operation, the partial LBT sub-band transmission is allowed for a DL transmission scheduled across the multiple sub-bands even if one of the LBT sub-bands failed to LBT. Similarly, for a COT with MU-MIMO (SDM) transmission, the partial SDM transmission can be allowed for transmission(s) corresponding to the beam direction that succeeded in LBT, except for transmission(s) corresponding to the beam direction that failed the LBT, instead of dropping the entire transmission(s). This may mean that the number of layers which is originally intended to be transmitted can be reduced by dropping part of layers corresponding to LBT-failed beam direction. For example, in order for the gNB to transmit layer #1 and layer #2 to UE #1 through beam#1, and to transmit layer #3 and layer #4 to UE #2 through beam#2, simultaneous sensing per beam can be performed through beam #1 and beam #2, individually. If beam #1 is failed to LBT and the remaining beam #2 succeeded in LBT, layer #1 and layer #2 transmission which was intended to UE #1 can be dropped and only transmission to UE #2 can be performed. 
For UE-initiated COT with simultaneous sensing per beam for SDM case, the partial SDM transmission may not be allowed if at least one sensing beam is failed to LBT even if there is a beam direction successful for the LBT. Since dropping some layers including a beam failed in the LBT may increase UE complexity, it is desirable to drop the entire transmission if there is at least one sensing beam failed in the LBT.

Proposal #3: When simultaneous sensing in different beams is used to Type 1 channel access for UE-initiated COT to transmit SDM transmission, the entire transmission(s) can be dropped if at least one sensing beam is failed to LBT considering the UE complexity.

For TDM case, the partial TDM transmission can be allowed for the transmission(s) corresponding to the beam direction that succeeded in LBT, except for transmission(s) corresponding to the beam direction that failed the LBT, instead of dropping the whole TDMed transmission(s). If at least one of the beams to be transmitted from the corresponding time resource fails to LBT for each time resource scheduled in TDM, all scheduled transmissions from the corresponding time resource can be dropped and the transmissions can be performed in a time resource consisting of only beams successful in LBT.
For example, the transmissions through beam A/ B/ C/ D can be scheduled for slot #1/ #2/ #3/ #4, respectively, and independent per-beam LBT sensing at the start of COT is performed for beams used in the COT. If only sensing beam that covers transmission beam B fails to LBT and the remaining beams that cover transmission beam A/ C/ D succeed in LBT, the transmission of slot #2 may be dropped and the remaining transmissions for slot #1/ #3/ #4 can be transmitted.

Proposal #4: When simultaneous sensing in different beams is used to Type 1 channel access for gNB-initiated COT or UE-initiated COT to transmit TDM transmission, the partial TDM transmission can be allowed for the transmission(s) corresponding to the beam direction that succeeded in LBT, except for transmission(s) corresponding to the beam direction that failed the LBT, instead of dropping the entire transmission(s).

In this case, a pause within a COT may occur, for slot #2 in the above example, since the transmission scheduled in slot #2 is dropped due to the LBT failure. For a country/region not defining the maximum gap, the transmission scheduled in slot #3 may be resumed without additional channel sensing regardless of the duration of the gap between the transmissions. However, for a country/region requiring Cat-2 LBT for a gap larger than 8us, the additional channel sensing may be required before the transmission after the pause within a COT similar to contiguous UL transmissions including a transmission pause in Section 4.2.1 of TS 37.213 as shown below.
	For contiguous UL transmissions(s) including a transmission pause, the following are applicable:
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps using one or more UL grant(s), and if the UE has stopped transmitting during or before one of these UL transmissions in the set and prior to the last UL transmission in the set, and if the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting, the UE may transmit a later UL transmission in the set using Type 2 channel access procedures or Type 2A UL channel access procedures without applying a CP extension. 
-	If a channel sensed by a UE is not continuously idle after the UE has stopped transmitting, the UE may transmit a later UL transmission in the set using Type 1 channel access procedure with the UL channel access priority class indicated in the DCI corresponding to the UL transmission.


Whether to continue further transmission(s) without additional channel sensing after a pause within a COT or to perform the additional channel sensing for further transmission(s) can be configured by gNB, and the additional channel sensing can be only applicable to Cat-2 LBT capable UE for a gap larger than 8us.

Proposal #5: The pause within a COT may occur due to the transmission(s) corresponding to the beam direction that failed the LBT, and whether to perform Type 3 channel access (no LBT) regardless of gap length or Type 2 channel access (Cat-2 LBT) subject to Cat-2 LBT capability of UE may be determined by the configuration of the gNB.

For the independent per-beam LBT sensing which is performed at gNB and also at UE, we can support Proposal 2.3-3c [3], similar to multi-channel channel access. In addition, if the LBT of a specific beam is finished first while performing per-beam LBT sensing, self-deferral should be allowed until finishing the LBT of another beam. The self-deferred beam(s) can resume sensing for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that beam direction is declared as successful and the transmission can start.

Proposal #6: For the independent per-beam LBT sensing which is performed at gNB or UE, support the following procedure, similar to multi-channel channel access
When independent per-beam LBT sensing is performed at gNB or UE, each time the gNB or UE attempts to acquire a COT
•	Apply independent Type 1 channel access to each beam
•	the gNB/UE shall re-initialize the counter for each beam 
•	the initial value of the counter is independently determined for each beam
•	count-down process is independent for each beam
•	Start of the channel occupancy time in all beam is aligned.
•	To acquire a new COT, the applied Type 1 channel access process for a new COT to each beam shall not start before the end of the previous COT.   

1.4. Short control signalling and contention exempt transmission
	Conclusion
There is no consensus to support transmitting DL burst not multiplexed with DRS with Contention Exempt Short Control Signaling based transmission

Proposal 2.7-2:  
For Contention Exempt Short Control Signaling based transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS, the 10% over any 100ms intervals restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell. 
· This 10% allowance is separated from the 10% allowance for gNB


Considering the number of PRACH slots and ROs for a single PRACH configuration in Table 6.3.3.2-4 in TS 38.211, the total time resources can easily far exceed the restriction of 10% over 100ms interval. Moreover, it seems that the interpretation of regulation from one UE perspective is likely to cause coexistence issues with the incumbent system operating in the same band. Therefore, the requirement of 10% over any 100ms interval should be applied to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell.

Proposal #7: When Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and msgA PRACH for the 2-step RACH for all supported SCS, the 10% over any 100ms interval restriction is applicable to all available msg1/msgA PRACH resources configured (not limited to the resources actually used) in a cell.

When the 10% over any 100ms interval restriction is applicable to all available msg1/msgA PRACH resources configured (not limited to the resources actually used) in a cell, the gNB can explicitly indicate whether a short control signaling rule is applicable or not to the configured msg1/msgA resources by the RACH configuration. Alternatively, it is also possible that the UE can determine whether a short control signaling rule can be applied to msg1/msgA PRACH transmission by checking duty cycle for the configured ROs (or ROs and POs) resources implicitly within the observation period. Meanwhile, a reference point for the observation period (i.e., 100ms interval) may be indicated to determine whether a short control signaling rule is applicable or not to the configured msg1/msgA PRACH resources. For example, SFN=0 can be considered a reference point when the reference point is not explicitly configured, and it can be assumed that the 100ms observation period to determine whether the duty cycle conditions are met is periodically configured in the time-domain.

Proposal #8: Whether a short control signaling rule is applicable or not to the configured msg1/msgA PRACH resources can be explicitly indicated by the gNB or implicitly determined by UE by checking duty cycle for the configured ROs (or ROs and POs) resources within the observation period.

1.5. LBT type indication in fallback DCI
	Proposal 2.9-2 (revived)
For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”, and “reserved”.


There were discussions that ChannelAccess-CPext field in fallback DCI format 0_0 and 1_0 to indicate the channel access type for frequency range 2-2. For the country/region requiring Type 2 channel access for the gap before the transmission, the Type 2 channel access type indication can be used for the connected UE to increase the channel access probability for the case when the benefit of COT sharing can be exploited. Since the channel access type indication for the fallback DCI format applies equally to the RAR UL grant during the RACH procedure, the specification impact will be large if ChannelAccess-Cpext field indicates only two types of LBT (i.e., Type 1 or Type 3) by 1-bit in fallback DCI. For example, the reinterpretation of PUSCH frequency resource allocation field in RAR UL grant field may be needed if we change the bit length for ChannelAccess-CPext field in fallback DCI.
Therefore, for the indication of channel access type before the UE reports it LBT capability, gNB should be allowed to schedule UL transmission with all three channel access types, and an indication for Type 2 LBT for a UE has not signalled that is capable of supporting Type 2 LBT can be handled by interpreting Type 2 channel access differently for each UE. For example, if Type 2 is indicated to UE, the UE having Cat-2 LBT capability performs Type 2 channel access procedure but the UE that does not have Cat-2 LBT capability performs Type 1 channel access. 

Observation #1: Since the channel access type indication for the fallback DCI format applies also to the RAR UL grant during the RACH procedure, the specification impact will be large if bit length for ChannelAccess-CPext field is changed from 2 bits to 1 bit in fallback DCI.
Proposal #9: All three channel access types should be able to be indicated through 2-bit ChannelAccess-CPext field in fallback DCI formats and RAR grant, and an indication for Type 2 LBT for a UE not capable of supporting Type 2 LBT can be treated as an indication of Type 1 LBT.

1.6. LBT upgrade
	Proposal 2.12-2 (RRC impact) 
For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access.
· RRC configuration is introduced to indicate either Type 2 channel access or Type 3 channel access will be used, subject to UE capability


Similar to Rel-16 NR-U, the UE can change the channel access type to Type 2 channel access for an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out the transmission is in a gNB COT as in Rel-16 NR-U. One thing different from NR-U is that the Type 2 channel access is not always necessary to be supported and it depends on the regulation of a specific country/region. Therefore, the RRC configuration can be introduced to configure which LBT type can be switched between Type 2 and Type 3 channel access when UE finds out the transmission is in a gNB COT.

Proposal #10: Introduce a new RRC parameter to configure which LBT type can be switched between Type 2 and Type 3 channel access if the UE later finds out the transmission is in a gNB COT.

1.7. Type 2 LBT procedure
	Agreement
Support gNB as the initiating device to resume transmission within maximum COT without a Cat 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device
· Note: This is motivated by regions where LBT is not required before each transmission (say outside Japan)?
· Note: This should only be used when allowed by local regulation
Agreement
Support gNB as the initiating device to resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from initiating device or responding device
· Note this is motivated by regions where LBT is required before each transmission (say Japan)
· Y is left for initiating device implementation and should comply with local regulation but no less than 8us
Agreement
Before the UE reports it LBT capability, gNB is allowed to schedule UL transmission with Type 1 channel access
· If the UE does not support Type 1 channel access, the UE should not transmit
Proposal 2.14-5 (new)
Before a UE reports it LBT capability, the UE does not expect the gNB to schedule UL transmission with Type 2 channel access
· Support: Intel, Apple, WILUS, OPPO, IDCC, Nokia, NEC, Transsion, CATT, Xiaomi, TCL, DCM
· Not support: ZTE, LGE, 
Discussion 2.14-6 (new)
Shall we support UE as the initiating device to resume transmission 
· Behavior 1: Type 3 channel access (no LBT) no matter how long the gaps is from the previous transmission from initiating device or responding device
· Behavior 2: Type 2 channel access (Cat 2 LBT) if there is gap longer than Y us from the previous transmission from initiating device or responding device
If we support this functionality, we also need a mechanism to choose between the two behaviors
· Alt 1: RRC configures between behavior 1 and behavior 2. RRC may also need to configure Y
· Alt 2: RRC configures if LBT is always needed for each transmission (like in Japan), and UE can adopt behavior 1 if LBT is not always required and adopt behavior 2 if LBT is always required
· Intel, TCL
· Alt 3: Leave the choice by UE implementation without additional RRC signaling
· HW


As we discussed in Section 2.5 (LBT type indication in fallback DCI), Type 2 channel access can be used to increase the channel access probability for the case when the benefit of COT sharing can be exploited for the region requiring Type 2 channel access. Moreover, since the channel access type indication for the fallback DCI format applies equally to the RAR UL grant during the RACH procedure, if we adopt 2 bits ChannelAccess-CPext field in fallback DCI, the gNB should be able to schedule UL transmission with Type 2 channel access before a UE reports it LBT capability. Otherwise, we don’t see the necessity to have 2 bits for LBT type indication in fallback DCI.

Proposal #11: Before a UE reports its LBT capability, the gNB should be able to schedule UL transmission with Type 2 channel access, and an indication for Type 2 LBT for a UE not capable of supporting Type 2 LBT can be treated as an indication of Type 1 LBT.

For the issue of whether to support resume transmission when UE is initiating device, it is closely related to the discussion on LBT upgrade in Section 2.6. If we introduce a new RRC parameter to configure which LBT type can be switched between Type 2 and Type 3 channel access if the UE later finds out the transmission is in a gNB COT, it can be also applied to determine whether to perform Type 2 channel access or Type 3 channel access for a gap within a COT initiated by UE as an initiating device.

Proposal #12: If a new RRC parameter is introduced to configure which LBT type can be switched between Type 2 and Type 3 channel access, it can be applied to the following cases:
· which LBT type can be switched between Type 2 and Type 3 channel access if the UE later finds out the transmission is in a gNB COT.
· determine whether to perform Type 2 channel access or Type 3 channel access for a gap within a COT initiated by UE as an initiating device.

2. Conclusions
In this contribution, the channel access mechanism to support NR in high frequency range from 52.6 GHz to 71 GHz was discussed, and the followings are proposed.
Proposal #1: Support Alt 1 in Proposal 2.1-5 that ED threshold is determined by the actual LBT bandwidth used by the UE by the implementation.
Proposal #2: For Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of all intended transmissions by the node determining EDT during a COT.
Proposal #3: When simultaneous sensing in different beams is used to Type 1 channel access for UE-initiated COT to transmit SDM transmission, the entire transmission(s) can be dropped if at least one sensing beam is failed to LBT considering the UE complexity.
Proposal #4: When simultaneous sensing in different beams is used to Type 1 channel access for gNB-initiated COT or UE-initiated COT to transmit TDM transmission, the partial TDM transmission can be allowed for the transmission(s) corresponding to the beam direction that succeeded in LBT, except for transmission(s) corresponding to the beam direction that failed the LBT, instead of dropping the entire transmission(s).
Proposal #5: The pause within a COT may occur due to the transmission(s) corresponding to the beam direction that failed the LBT, and whether to perform Type 3 channel access (no LBT) regardless of gap length or Type 2 channel access (Cat-2 LBT) subject to Cat-2 LBT capability of UE may be determined by the configuration of the gNB.
Proposal #6: For the independent per-beam LBT sensing which is performed at gNB or UE, support the following procedure, similar to multi-channel channel access
When independent per-beam LBT sensing is performed at gNB or UE, each time the gNB or UE attempts to acquire a COT
•	Apply independent Type 1 channel access to each beam
•	the gNB/UE shall re-initialize the counter for each beam 
•	the initial value of the counter is independently determined for each beam
•	count-down process is independent for each beam
•	Start of the channel occupancy time in all beam is aligned.
•	To acquire a new COT, the applied Type 1 channel access process for a new COT to each beam shall not start before the end of the previous COT.   
Proposal #7: When Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and msgA PRACH for the 2-step RACH for all supported SCS, the 10% over any 100ms interval restriction is applicable to all available msg1/msgA PRACH resources configured (not limited to the resources actually used) in a cell.
Proposal #8: Whether a short control signaling rule is applicable or not to the configured msg1/msgA PRACH resources can be explicitly indicated by the gNB or implicitly determined by UE by checking duty cycle for the configured ROs (or ROs and POs) resources within the observation period.
Observation #1: Since the channel access type indication for the fallback DCI format applies also to the RAR UL grant during the RACH procedure, the specification impact will be large if bit length for ChannelAccess-CPext field is changed from 2 bits to 1 bit in fallback DCI.
Proposal #9: All three channel access types should be able to be indicated through 2-bit ChannelAccess-CPext field in fallback DCI formats and RAR grant, and an indication for Type 2 LBT for a UE not capable of supporting Type 2 LBT can be treated as an indication of Type 1 LBT.
Proposal #10: Introduce a new RRC parameter to configure which LBT type can be switched between Type 2 and Type 3 channel access if the UE later finds out the transmission is in a gNB COT.
Proposal #11: Before a UE reports its LBT capability, the gNB should be able to schedule UL transmission with Type 2 channel access, and an indication for Type 2 LBT for a UE not capable of supporting Type 2 LBT can be treated as an indication of Type 1 LBT.
Proposal #12: If a new RRC parameter is introduced to configure which LBT type can be switched between Type 2 and Type 3 channel access, it can be applied to the following cases:
· which LBT type can be switched between Type 2 and Type 3 channel access if the UE later finds out the transmission is in a gNB COT.
· determine whether to perform Type 2 channel access or Type 3 channel access for a gap within a COT initiated by UE as an initiating device.
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