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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss the remaining issues for the channel access mechanisms for operation in the 60 GHz unlicensed band in light of the latest agreements and email discussions. Some TPs are provided targeting respective clauses of the latest version of Rel-17 specifications.
[bookmark: OLE_LINK41]Discussion
Clarifications to the energy detection threshold
In RAN1#107-e [1], the following agreement was made to clarify the WA agreed in RAN1#104bis-e [2]:
	Agreement
Confirm the following working assumption with some clarifications
· 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



Our understanding is that ‘the node determining EDT’ is not restricted to an initiating node. The EDT determination mechanism can be used by a gNB/UE as an initiating node or as a responding node, i.e., if Type 2 is used during the COT. This is the reason that the main bullet of the above agreement on Pout definition recites “by the node determining EDT during a COT”. However, the current wording “to acquire a channel occupancy” restricts the use of the EDT to an initiating gNB/UE only. Therefore, we propose to clarify the definition of Pout as shown in following TP#1.
Proposal 1: For operation in FR2-2, clarify in the current specifications that the EDT determination mechanism is not restricted to a node initiating a COT. The node determining EDT could be also a responding node. 
The case of determining the EDT when initiating a multi-beam COT was also discussed in the previous RAN1#107bis-e meeting. Two alternatives were identified for defining Pout for each sensing beam when independent per-beam LBTs are performed as captured by the following Discussion 2.2-1 in [3]
Discussion 2.2-1
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 of LBT for each sensing beam:
· Alt 1: 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
· Alt 2: 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

Aligned with the majority views, we think that Alt 2 can realize the benefits of directional LBT and justifies the additional complexity of performing multiple independent per-beam LBTs. In contrast, Alt1 is unnecessarily more conservative by accounting for the EIRP of transmission(s) not intended for the sensing beam in consideration for EDT determination.
Proposal 2: For operation in FR2-2, when independent per-beam LBT is performed at the start of the COT, define Pout for each sensing beam as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT. 
Furthermore, based on the discussion in the previous RAN1#107bis-e meeting, the definition of the term ‘BW’ in the specified maximum EDT formula remains between “[ ]”. The controversial issue is whether the LBT bandwidth should be equal to the active BWP or the channel bandwidth including the active BWP. In TS37.213, the terminology of “channel” is used and defined as “A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.”  It is extended from “carrier” in early LTE LAA because NR-U allows carrier bandwidth larger than 20MHz which is mandated by regulation for LBT bandwidth. Although a channel in 37.213 is described as a set of contiguous RB, it does not imply that the LBT can be implemented with the granularity of RB because LBT is usually performed in time domain due to short response time and a sensing slot (9us in FR1) is not aligned with OFDM symbol.  Thus, it is further clarified in TS38.214 and TS38.101-1 that the RB set corresponds to 20MHz LBT bandwidth required by regulation.  Similarly in FR2-2, considering the sensing slot (5us) is not aligned with OFDM symbol, defining LBT bandwidth exactly equal to active BWP is hardly implementable even if there is no regulatory requirement on LBT bandwidth.  Moreover, it is not cost efficient to support various LBT bandwidths according to every configurable active BWP.
Therefore, we support that the UE performs LBT over a channel BW that at least includes the active UL BWP bandwidth as captured by following FL’s Proposal 2.1-2a1 in [3]:
Proposal 2.1-2a1
For LBT for single carrier transmission, UE performs LBT over a BW that at least includes the active UL BWP bandwidth
· The ED threshold used should not be higher than the ED threshold associated with the active UL BWP bandwidth

For a single carrier transmission at the gNB side, we propose to define the term ‘BW’ in the EDT formula as the channel bandwidth as defined by RAN4.       
Proposal 3: For operation in FR2-2, adopt following TP#1 for TS 37.213 v17.0.0
	*** < Beginning of TP#1 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480721]4.4.7	Energy detection threshold adaptation procedures
A gNB/UE accessing a channel on which transmission(s) on beam(s) are performed within a channel occupancy, shall set the energy detection threshold  to be less than or equal to the maximum energy detection threshold  that is determined as follows:

where:
-	  is the RF output power limit in . 
-	  is the maximum EIRP of the intended transmission(s) by the gNB/UE to acquire aaccess the channel occupancy in  where .  The maximum EIRP used for the transmission(s) by the initiating gNB/UE during the channel occupancy is limited to  the gNB/UE used to initiate the channel occupancy.
-	 is the [channel bandwidth or bandwidth part bandwidth] in MHz.
*** < End of TP#1 for TS 37.213 v17.0.0> ***



Clarification to Type 1 channel access procedures 
The channel sensing behavior after the counter reaches 0 but the gNB/UE performing the Type 1 channel access procedure is not ready yet for transmission was discussed in RAN1#107bis-e. Several alternatives were thus proposed to define such behavior as captured by the following Discussion 2.4-4 in [3]:

Discussion 2.4-4
During the discussion for multi-beam LBT, we realize even for simple Type 1 channel access, we may not have all the details yet on what if the count-down reaches 0, but the gNB or UE is not yet ready to transmit, what should be the channel sensing behavior. Here are few options are captured for further discussion and companies are welcome to provide additional views.
· Alt 1. During the count-down of Type 1 channel access, the gNB/UE may not deduct counter for each sensing slot sensed as idle. The sensing continues till the gNB/UE is ready to transmit.
· Eg, if the gNB/UE counted down to 0 before it is ready to transmit, the gNB/UE will continue sensing till the time it is ready to transmit, while keeps the counter to 0
· Moderator note: This is closer to the current 37.213 as it says “the gNB/UE chooses to decrement the counter” in step 2, which implies the gNB/UE may choose not to decrement the counter. However, the procedure may still need to be revised to accurately reflect this alternative
· Alt 2. During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing, and 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 channel is declared as successful and the transmission can start
· Moderator note: There will be spec impact to add this in 4.4.1 of 37.213
· Alt 3 (from Apple). Once counter count down to zero, COT starts. The time between counter = 0 to transmission starts is treated as gap, which is counted into the 5ms total COT duration. No further sensing before transmission, as we agreed no further sensing after gap within COT. 
· Moderator note: This alternative implies the COT can start without a transmission, and the transmission can start any time within MCOT after the COT starts.
· Alt 3b (from FW). Once counter count down to zero, COT starts. The time between counter = 0 to transmission start is treated as gap, which is counted into the 5ms total MCOT duration. 
· Node resumes sensing on channel for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the transmission can start
· Alt.4 (from Intel): once the counter goes down to zero, but the device is not able to transmit, the device may draw a new counter, and it will start sensing again. 
· Alt 5 (from HW): During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least T_d duration ending immediately before the target transmission start time
· Any other solutions? 

In our view, Alt 1 is not complete since it does not define the behaviour if a busy sensing slot is detected during the additional sensing after the timer counted down to 0. Please note that current specifications apply an additional defer duration for the countdown to resume after sensing the channel idle only while N>0, and not for the case after N=0. This also means that Alt 1 would have a specification impact as well if adopted.

For Alt 3, it assumes that the COT can start without a transmission and the gNB/UE can start the transmission later without further checking if the channel remains idle. As such, a coexisting node would have no idea that a ‘Channel Occupancy’ has started which would lead to increased collisions. Alt 3b also assumes that the COT starts without a transmission which penalizes the gNB/UE by deducting that delay from its MCOT even though additional sensing is required before gNB/UE starts to physically occupy the channel. Therefore, we do not support either Alt 3 or Alt 3b.

For Alt 4, we do not see it practical. If we adopt Alt 4, the device can only transmit immediately after passing LBT. However, the device can rarely align the time that its counter reaches zero with the pre-specified transmission time.

Alt 2 is more clear than Alt 1 in our view, however, it is not consistent with legacy Type 1 channel access procedure since it does not refer to additional sensing with the defer duration Td immediately before the transmission start. It also precludes continued sensing after the counter reaches 0. Therefore, we propose to support Alt 5 instead which is similar to the legacy behaviour:

Proposal 4: For operation in FR2-2, for defining the behavior after the counter reaches 0 but the gNB/UE performing the Type 1 channel access procedure is not ready yet for transmission, support Alt 5 in RAN1#107bis-e:
· The gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least Td duration ending immediately before the target transmission start time.
· Adopt following TP#2 for TS 37.213 v17.0.0
	*** < Beginning of TP#2 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480715]4.4.1	Type 1 channel access procedures
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by the sensing slots that are sensed to be idle before a transmission(s) is random based on a fixed contention window size. The clause is applicable to any transmission initiating a channel occupancy by the gNB/UE.
The gNB/UE may transmit a transmission after first sensing the channel to be idle during the sensing slot duration of a defer duration  and after the counter  is zero in step 4. The counter  is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:
1)	set , where  is a random number uniformly distributed between 0 and , and go to step 4;
2)	if  and the gNB/UE chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the channel is idle for the additional sensing slot duration, go to step 4; else, go to step 5;
4)	if , stop; else, go to step 2.
5)	sense the channel until either it is detected busy within an additional defer duration  or it is detected to be idle for the sensing slot of the additional defer duration ;
6)	if the channel is sensed to be idle during the sensing slot duration of the additional defer duration , go to step 4; else, go to step 5;
In the above procedures,  is the contention window and . 
If a gNB/UE has not transmitted a transmission after step 4 in the procedure above, the gNB/UE may continue sensing the channel in additional sensing slot durations and transmit a transmission on the channel, if the channel continued to be sensed idle in all of the additional sensing slot durations or the channel is sensed idle at least in the sensing slot duration  of a defer duration  immediately before this transmission. If the channel has not been sensed idle during any of the additional sensing slot durations and has not been sensed idle in the sensing slot duration  of a defer duration  immediately before this intended transmission, the gNB/UE proceeds to step 1 after sensing the channel to be idle during the sensing slot duration of a defer duration . 
The defer duration is and includes a sensing slot duration  for performing as least a single measurement to determine whether the channel is idle.
A gNB/UE shall not transmit on a channel for a Channel Occupancy Time that exceeds .
*** < End of TP#2 for TS 37.213 v17.0.0> ***




Clarification to gNB indication of LBT/No-LBT mode
It was agreed in RAN1#105-e to support both cell specific and UE specific gNB indication of the LBT/No-LBT mode as captured in the following agreement [4]: 
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication




Although the motivation of the above agreement is to allow for optionally enabling/disabling LBT as a spectrum sharing mechanism in regions where LBT is not mandated by regulations, we note that the gNB indication of the LBT mode is also needed in regions where LBT is mandated by regulations: An initial access UE may not know whether it is operating in a licensed or an unlicensed band and, if it operates in an unlicensed band, whether or not LBT is mandated. Therefore, a UE before establishing RRC connection would need LBT mode/No-LBT mode indication in SIB1 to understand whether or not LBT is used during initial access and to properly interpret the bit field ChannelAccess-CPext in RAR UL grant and the fallback DCI formats 1_0/0_0 scrambled with TC-RNTI. 
We propose to clarify that the gNB indication of the LBT/No-LBT mode is not limited to the case of operating in regions where LBT is not mandated by regulations. This clarification should be also reflected in the updated RRC parameters list to be sent to RAN2.
Proposal 5: For operation in FR2-2, clarify that gNB indication of the LBT/No-LBT mode is also applicable in regions where LBT is mandated by regulations and when operating without shared spectrum access.
· Adopt following TP#3 for TS 37.213 v17.0.0
· Update the RRC parameters list sent to RAN2 accordingly

	*** < Beginning of TP#3 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480714]4.4	Channel access procedures for frequency range 2-2
When a gNB/UE(s) is required by regulations to sense channel(s) for availability for performing transmission(s) on the channel(s) or when a gNB provides UE(s) with higher layer parameters LBT-Mode by SIB1 or dedicated configuration indicating that the channel access procedures would be performed for performing transmission(s) on channel(s), the channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are performed by the gNB/UE(s), are applied.
*** < Unchanged parts are ommitted> ***
*** < End of TP#3 for TS 37.213 v17.0.0> ***


 
It can observed from the above discussion that if Proposal 5 is agreed, there is no need to introduce additional signaling to indicate whether or not LBT is mandated in the region of operation since the UE would just follow gNB’s indication.
Therefore, we support following FL’s Proposed Conclusion 2.6-1c1 in [3]

Proposed conclusion 2.6-1c1
Other than the already agreed cell-specific and UE-specific indication to the UE if the gNB-UE connection is operating in LBT mode or no-LBT mode, no separate indication from gNB to UE is introduced to indicate if LBT is mandated by regulation in the deployment
· Note: the cell-specific and UE-specific indications on LBT mode or no-LBT mode will be provided in regions where LBT is mandated (in which case LBT mode is indicated), or in regions where LBT is not mandated or the spectrum is licensed (in which case LBT mode or no LBT mode is gNB decision)

Proposal 6: Support Proposed conclusion 2.6-1c1 in in [3]:
	Proposed conclusion 2.6-1c1
Other than the already agreed cell-specific and UE-specific indication to the UE if the gNB-UE connection is operating in LBT mode or no-LBT mode, no separate indication from gNB to UE is introduced to indicate if LBT is mandated by regulation in the deployment
· Note: the cell-specific and UE-specific indications on LBT mode or no-LBT mode will be provided in regions where LBT is mandated (in which case LBT mode is indicated), or in regions where LBT is not mandated or the spectrum is licensed (in which case LBT mode or no LBT mode is gNB decision)



Furthermore, two approaches were discussed in RAN1#107bis-e [3] for how to revise the above agreement from RAN1#105-e as to whether or not the UE assumes that the indicated LBT/No-LBT mode applies to both the gNB and the UE. We support Approach 1 in which the indicated LBT/No-LBT mode applies to both gNB and UE.
 
Proposal 7: Modify the earlier agreement in RAN1#105-e as follows:
For regions where LBT is not mandated and regions where LBT is mandated and when operating without shared spectrum access in FR2-2, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
· When LBT mode or no-LBT mode is indicated to a UE, the UE assumes the mode applies to both gNB and UE for the operation between the gNB and UE.

As such, if the gNB’s indication of the LBT mode to the UE applies as well to the gNB’s LBT mode for that serving link, then the UE would know whether or not to enable the validation procedures of periodic CSI-RS as defined for NR-U in Rel-16. Therefore, we propose to support enabling the validation of periodic CSI-RS based on gNB’s indication of ‘LBT ON’ as captured by Proposal 2.6-1d in RAN1#107bis-e [3].
Proposal 2.6-1d
If gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols as in Rel.16 NR-U.

Proposal 8: For operation in FR2-2, support enabling the validation procedures of periodic CSI-RS based on gNB’s indication of ‘LBT ON’ (Proposal 2.6-1d in RAN1#107bis-e)

Indication of LBT type in fallback DCI formats and RAR UL grant
It was agreed in the previous RAN1#107-e meeting [1] that for FR2-2 operation, gNB indicates the channel access type only without CP extension in the non-fallback DCI formats and new tables are introduced with entries corresponding to Type 3/Type 2/Type 1 channel access procedures as follows: 
	Conclusion
Rel.16 NR-U style Cyclic Prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission
· FFS: If CP extension is supported for CG-PUSCH in FR2-2

Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, 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”.




However, for the fallback DCI formats and RAR UL grant, it has not been agreed yet whether a fixed field size of 2 bits (indicating one of Type1/2/3 channel access procedures) or 1 bit (indicating one of Type1/3 channel access procedures) is supported. In our view, the use of the fallback DCI formats is not limited to the cases before RRC connection establishment and UE reporting of its capability of Type 2 channel access procedure. Therefore, we support using 2 bits for the ChannelAccess-CPext field in the non-falback DCI formats 0_0/0_1 as well as the RAR UL grant if LBT-mode indication is provided and indicates that LBT mode is on as captured by following FL’s Proposal 2.9-2a in RAN1#107bis-e email discussion [3]:
Proposal 2.9-2a
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”.
· Note: This option requires 2 bis in fallback DCI
· For a UE not capable of supporting Type 2 LBT If UE has not signalled that is capable of supporting Type2 LBT, select between the following alternatives
· Alt 1. An indication for Type 2 LBT for UL transmission will be treated as an indicate for Type 1 LBT
· Alt 2. The UE does not expect fallback DCI indicating Type 2 LBT for UL transmission to be received

Proposal 9: For operation in a cell with shared spectrum access in FR2-2 and LBT-mode is provided and indicates that channel access procedures would be performed, the ChannelAccess-CPext field size in fallback DCI formats 0_0/1_0 and RAR UL grant is 2 bits; 0 bit otherwise
-	Adopt following TP#4 for TS 38.212 v17.0.0 and TP#5 for TS 38.213 v17.0.0
       
In terms of down selecting between Alt 1 and Alt 2 above; although the following conclusion was reached in the same meeting that the UE does not expect the gNB to schedule UL transmission with LBT type the UE does not support after the UE reports its LBT capability, the conclusion does not cover the case in which the UE is capable of supporting an LBT type such as Type 2 but has not yet reported the corresponding capability.     
	Conclusion
After the UE reports it LBT capability, UE does not expect the gNB to schedule UL transmission with LBT type it does not support




Therefore, we support Alt 2 if Proposal 2.9-2a is agreed, and propose to capture in the specifications that the UE does not expect to be indicated with Type 2 channel access procedure if it has not indicated the capability to support it.
Proposal 10: For operation in a cell with shared spectrum access in FR2-2, support Alt 2 if Proposal 2.9-2a from RAN1#107bis-e is agreed and capture that the UE does not expect to be indicated with Type 2 Channel access procedure if it has not indicated the capability to support it.
-	Adopt following TP#6 for TS 37.213 v17.0.0
	*** < Beginning of TP#4 for TS 38.212 v17.0.0> ***
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc45209270][bookmark: _Toc51852444][bookmark: _Toc90994130]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise. 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if LBT-mode is provided and indicates that channel access procedures would be performed for operation in a cell in frequency range 2-2; 0 bit otherwise.
*** < Unchanged parts are ommitted> ***

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise. 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if LBT-mode is provided and indicates that channel access procedures would be performed for operation in a cell in frequency range 2-2; 0 bit otherwise.
*** < Unchanged parts are ommitted> ***
Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 in frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213

	3
	Reserved



*** < Unchanged parts are ommitted> ***
[bookmark: _Toc19798778][bookmark: _Toc26467249][bookmark: _Toc29326611][bookmark: _Toc29327761][bookmark: _Toc36045951][bookmark: _Toc36046211][bookmark: _Toc36046357][bookmark: _Toc45209274][bookmark: _Toc51852448][bookmark: _Toc90994134]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment –  bits where  is given by clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bits otherwise. 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if LBT-mode is provided and indicates that channel access procedures would be performed for operation in a cell in frequency range 2-2; 0 bit otherwise.
[bookmark: OLE_LINK7]-	Reserved bits – 2 bits when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2 and the number of bits for the field of 'ChannelAccess-CPext' is 0; 0 bits otherwise
*** < Unchanged parts are ommitted> ***
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; otherwise 0 bit. 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if LBT-mode is provided and indicates that channel access procedures would be performed for operation in a cell in frequency range 2-2; 0 bit otherwise.
-	Reserved bits – 2 bits when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2 and the number of bits for the field of 'ChannelAccess-CPext' is 0; 0 bits otherwise
*** < Unchanged parts are ommitted> ***
*** < End of TP#4 for TS 38.212 v17.0.0> ***



	*** < Beginning of TP#5 for TS 38.213 v17.0.0> ***
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc12021463][bookmark: _Toc20311575][bookmark: _Toc26719400][bookmark: _Toc29894832][bookmark: _Toc29899131][bookmark: _Toc29899549][bookmark: _Toc29917286][bookmark: _Toc36498160][bookmark: _Toc45699186][bookmark: _Toc90376673]8.2	Random access response - Type-1 random access procedure
*** < Unchanged parts are ommitted> ***
The ChannelAccess-CPext field indicates a channel access type and CP extension for operation with shared spectrum channel access [15, TS 37.213] as defined in Table 7.3.1.1.1-4 in TS 38.212 or Table 7.3.1.1.1-4A in TS 38.212 if ChannelAccessMode-r16 = "semistatic" is provided. For operation in a cell in frequency range 2-2 [15, TS 37.213], the ChannelAccess-CPext field indicates a channel access type as defined in Table 7.3.1.1.1-4B in TS 38.212 if LBT-mode is provided and indicates that channel access procedures would be performed.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 
12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access, or  for operation with shared spectrum access in FR2-2 when LBT-mode indicates that channel access procedures would not be performed or LBT-mode is not provided
2, for operation with shared spectrum channel access in FR-1, or in FR2-2 when LBT-mode is provided and indicates that channel access procedures would be performed



*** < Unchanged parts are ommitted> ***
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287][bookmark: _Toc36498161][bookmark: _Toc45699187][bookmark: _Toc90376674]8.2A	Random access response - Type-2 random access procedure
*** < Unchanged parts are ommitted> ***
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and LSBs of a SFN field in the DCI format 1_0, if applicable, are same as corresponding LSBs of the SFN where the UE transmitted PRACH, and the UE receives a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in clauses 8.2, 8.3, and 8.4 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214],  is the SCS configuration of the active UL BWP, and  is provided by Koffset in ServingCellConfigCommon; otherwise, if not provided, 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	for operation with shared spectrum channel access, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR as defined in Table 7.3.1.1.1-4 in TS 38.212 or Table 7.3.1.1.1-4A in TS 38.212 if ChannelAccessMode-r16 = "semistatic" is provided. For operation in a cell in frequency range 2-2 [15, TS 37.213], a channel access type is indicated by the ChannelAccess-CPext field as defined in Table 7.3.1.1.1-4B in TS 38.212 if LBT-mode is provided and indicates that channel access procedures would be performed.
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
*** < Unchanged parts are ommitted> ***
*** < End of TP#5 for TS 38.213 v17.0.0> ***



	*** < Begining of TP#6 for TS 37.213 v17.0.0> ***
4.4.2	Type 2 channel access procedures 
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by sensing slots that are sensed to be idle before a DL/UL transmission(s) is deterministic.
A gNB/UE may transmit a transmission(s) on a channel immediately after  which includes a sensing slot with a duration  where the channel is sensed to be idle.
The UE does not expect to be indicated with Type 2 channel access procedures before the UE indicates the corresponding capability.
*** < End of TP#6 for TS 37.213 v17.0.0> ***



Indication of LBT type in non-fallback DCI formats 0_2/1_2
It was agreed in the RAN1#106bis-e meeting [5] under the WI on enhanced IIoT/URLLC to extend the ChannelAccess-CPext(-CAPC) fields in the non-fallback DCI formats 0_1 and 1_1 to the DCI formats 0_2 and 1_2, respectively, for dynamic channel access. Therefore, for operation in a cell with shared spectrum access in FR2-2, whether or not to extend the indication of the corresponding LBT types to the ChanneAcces-CPext(-CAPC) field in the non-fallback DCI formats 0_2/1_2 should be discussed. 
For instance, it could be agreed that the ChannelAccess-CPext(-CAPC) field size in the non-fallback 0_2/1_2 is configurable to 0, 1 or 2 bits based on the number of entries configured from the existing tables of channel access types, Table 7.3.1.1.2-35A and Table 7.3.1.2.2-6A, respectively; and 0 bit otherwise.
Proposal 11: For operation in a cell with shared spectrum access in FR2-2, it should be discussed whether to extend the indication of the corresponding LBT types to the ChannelAccess-CPext(-CAPC) field in the non-fallback DCI formats 0_2/1_2 as done in Rel-17 WI on enhanced IIoT/URLLC for FR1.
     
L3-RSSI measurement configuration 
In RAN1#106bis-e [5], the following agreement was achieved regarding the extension of L3-RSSI to unlicensed operation in FR2-2:  
	Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth
· FFS: Value range for measurement bandwidth
· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET




The configuration enhancements left for FFS were discussed in the previous RAN1#107bis-e and the following agreements were made regarding the measurement bandwidth and extending the reference SCS/CP field (ref-SCS-CP-r16) and the measurement duration field (measDurationSymbols-r16) in RMTC-Config: 
	Agreement
Introduce new parameter in RMTC-Config for L3-RSSI to indicate measurement bandwidth.
· The value range for the configured measurement bandwidth should include the maximum and the minimum channel bandwidth and the intermediate channel bandwidths defined by RAN4.

Agreement
On measDurationSymbols and reference SCS/CP for L3-RSSI
· On measDurationSymbols-r16 with ref-SCS-CP-r16=120KHz, extend measDurationSymbols-r16 to {1,14,28,42,70,140}
· On measDurationSymbols-r16 with ref-SCS-CP-r16=480KHz (if supported), extend measDurationSymbols-r16 to {1,14,28,42,70,140, 560}
· On measDurationSymbols-r16 with ref-SCS-CP-r16=960KHz (if supported), extend measDurationSymbols-r16 to {1,14,28,42,70,140, 560,1120}




Our understanding of the second agreement above is that the candidate values to extend the measurement duration field were agreed for the corresponding reference SCSs of 480kHz and 960kHz if supported, yet it was not decided whether or not 480kHz and/or 960kHz are supported as reference SCS for L3-RSSI measurements. In our view, it is sufficient to support only 120kHz as the reference SCS in FR2-2 along with 140 symbols in the measurement duration field since at least a maximum measurement duration similar to that of Rel-16 is achievable. However, given other companies’ interest to support more reference SCSs for L3-RSSI measurements in FR2-2, we think that it should be clarified whether or not 480kHz and/or 960kHz are supported as reference SCS so that RAN2 has a clear view on these value ranges. 
For the QCL Type-D of L3-RSSI measurement, we think that Alt 1 (gNB configures the beam when configuring the L3-RSSI measurement), beside the flexibility it offers, is a more practical alternative than Alt 2 (Using the QCL type-D of the latest received PDSCH and the latest monitored CORESET). This is due to the fact that the purpose of L3-RSSI is to provide long-term channel occupancy measurements for channel selection, which means that gNB should be able to configure the L3-RSSI measurements on channels that are not currently used for PDCCH monitoring and PDSCH reception. However, in the previous RAN1#107bis-e, the compromise alternative (Alt 3) in the following discussion point 2.11-1 [3] received majority support and we can therefore support it for the sake of progress: 
Discuss 2.11-1
On QCL Type-D for L3-RSSI
Alt 1. For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, gNB configures the beam when configures the L3-RSSI measurement by introducing TCI-State IE in RMTC-Config
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17

Alt 2: For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, use the QCL type-D of the latest received PDSCH or the latest monitored CORESET

Alt 3 (both Alt 1 and Alt 2): For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured in RMTC-Config, use the TCI state. Otherwise use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17

Proposal 12: For L3-RSSI enhancements in FR2-2, clarify whether or not 480kHz and/or 960kHz are supported as reference SCS.
Proposal 13: For the QCL Type-D of L3-RSSI measurement, support using the explicit TCI state if configured in RMTC-Config, and using the QCL type-D of the latest PDSCH reception or latest CORESET monitoring otherwise. 

Short control signaling in UL
In RAN1#105-e [4], contention-exempt short control signalling (CESCS) eligibility for UL was further discussed and the following agreement was made for transmission of msg1 for the 4-step RACH, and MsgA for the 2-step RACH:
	Agreement:
· Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc


The FFS in the agreement above was discussed in the previous RAN1#107-e meeting and the following conclusion was reached:
	Conclusion
In Rel.17, there is no consensus to apply contention exemption short control signalling to UL transmissions other than msg1 and msgA.


 
However, the issue of how to apply the 10% over 100ms interval restriction for msg1/msgA remains open though further discussed in RAN1#107bis-e [3]. In Alt 2 in the above agreement, if it is left to each individual UE to use exemption for msg1 for the 4-step RACH and MsgA for the 2-step RACH, then the total time resources at which at least one UE within the cell transmits msg1/msgA can easily far exceed the 10% occupancy time for short control signaling exemption. In our view, this is a misuse of the exemption that is introduced in regulations for “short control signaling”. Therefore, our preference is to support Alt 1.
Proposal 14: In regions where channel sensing is mandated and short control signaling exemption is allowed by regulations, contention-exempt short control signaling rules apply to the transmission of msg1 for 4 step RACH and msgA for 2-step RACH such that the 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured in a cell (Alt 1).    
· Adopt following TP#7 for TS 37.213 v17.0.0

	*** < Beginning of TP#7 for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480719]4.4.5	Exempted transmissions from sensing
In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-	Transmission(s) of the discovery burst by the gNB
-	Transmission(s) of the first message in a random access procedure by the UE
When the gNB/UE transmits the above transmission(s) without sensing on a channel by utilizing the exemption above, the total duration of such transmission(s) by the gNB/UE shall not occupy the corresponding channel more than  over any  interval. The limit of  over any  interval is applied to all available resources configured in the cell for transmitting the first message in a random access procedure by the cell UEs.   
*** < End of TP#7 for TS 37.213 v17.0.0> ***



It was also discussed in RAN1#107bis-e whether gNB should provide an RRC configuration, e.g., in SIB1, to indicate if msg1 or msgA transmission as Contention Exempt Short Control Signaling is allowed. We think it is up to UE to transmit these UL transmissions based on short control signaling or with LBT. That is, when the UL transmissions based on short control signaling reach the 10% limits over 100ms, the UE should normally switch to LBT. Therefore, we do not see the need for such additional configuration.
Proposal 15: Providing an additional RRC configuration to indicate whether or not msg1 or msgA is transmitted based on Contention Exempt Short Control Signaling is not supported.

Clarification to multi-channel Access
Two alternatives for multi-channel access were identified as captured by the following agreement in RAN1#104-e [7]:
	Agreement:
Define Type A and Type B multi-channel channel access as:
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot
Down-selection between
· Alt1: Support Type A multi-channel channel access only
· Alt2: Support both Type A and Type B multi-channel channel access.
Note: How eCCA is performed on each channel, and the BW of the channels over which eCCAs are performed are separately discussed



In the previous meeting RAN1#107bis-e, the following agreement was made that Type A is the only applicable multi-channel access procedure. 
	Agreement
Type A multi-channel channel access is supported.
· FFS whether legacy mechanisms such as type A1 is supported




However, since Type A was briefly defined in the first agreement from RAN1#104-e as “Perform independent eCCA for each channel”, it is not clear from the current specifications whether or not performing an independent eCCA per channel using an independent backoff counter is allowed to result in transmissions starting on one channel while the device is sensing on another channel. Therefore, as captured by the FFS in the latest agreement, it was discussed in RAN1#107bis-e whether and how a legacy Type A1 procedure, which uses independent backoff counters, is supported.  
The legacy Type A1 procedure is described in Section 4.1.6.1.1 of TS 37.213 as follows:
	[bookmark: _Toc524694434][bookmark: _Toc28873144][bookmark: _Toc35593602][bookmark: _Toc44669010][bookmark: _Toc51607159][bookmark: _Toc90480678]4.1.6.1.1	Type A1 multi-channel access procedures
Counter  as described in clause 4.1.1 is independently determined for each channel  and is denoted as . 
If the absence of any other technology sharing the channel cannot be guaranteed on a long term basis (e.g. by level of regulation), when the eNB/gNB ceases transmission on any one channel , for each channel , the eNB/gNB can resume decrementing  when idle sensing slots are detected either after waiting for a duration of , or after reinitialising . 
For determining  for channel , any PDSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.1.4.2.



Our understanding of the procedure in legacy Type A1 is that it sets the end of transmission(s) of previous CO(s) as a reference point to start the Type 1 channel access procedure per channel. Since the transmission(s) are performed by the same eNB/gNB, intuitively, the end of transmission(s) would refer to the latest time point at which the multi-channel transmissions end. Also, since decremening the counter is always preceded by the duration of Td (at least 34us), 4*Tsl durations (9us each) is required before the counters resume decrementing synchronously when idle slots are detected on the corresponding channels. Alternatively, a more conservative approach is to reinitialize the counters instead of using the frozen values, if any, for which case the counters can start decrementing synchronously when idle slots are detected on the corresponding channels without waiting for the duration of 4*Tsl. Finally, aligning the start of the transmission(s) on these channels would rely on the Type 1 deferral procedure after the counter reaches 0 as discussed in Section 2.2.
Similarly, for a Type A1 procedure in FR2-2, it can be specified that the counters resume decrementing synchronously when idle slots are detected on the corresponding channels after a duration of 2*Tsl (Tsl = 5us) which is the least number of slots corresponding to Td=8us. Alternatively, the counters are reinitialized and can start decrementing synchronously when idle slots are detected on the corresponding channels.
Proposal 16: For Type A multi-channel access procedure in FR2-2, specify that the counters resume decrementing synchronously when idle slots are detected on the corresponding channels after either one of the following;
· a duration of 2*Tsl (5us each) from the end of previous transmission(s), or
· reinitializing the counters    
Initiating a COT with multiplexed beams using per-beam LBTs  
In the previous meeting RAN1#107-e, alternatives were agreed for both cases of spatial domain and time-domain multiplexing of the transmission beams to ensure that the LBT procedure is accounting for the  subsequent multi-beam COT as captured in the following agreements:  

	Agreement
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 

Agreement
Within a COT with TDM of beams with beam switching, at least support Alt 1
· Alt 1 (from previous agreement): Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT 

Agreement
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch




Concerns were raised however during the email discussion on the draft Editor CR for 37.213 as to how to ensure simultaneous sensing in the different multiplexed beams while independent per-beam backoff counters are used and also what proper procedures should be applied in case LBT fails in a beam and channel access is thus deferred according to Type 1 channel access procedures.  In our view, compared to multi-channel access in frequency domain, ensuring that transmission on one beam does not start while channel sensing is ongoing on another multiplexed beam is more critical for initiating a COT with SDM or TDM of different beams. This is due to the fact that the same channel time-frequency resources are used for sensing in the different beams which overlap in the spatial domain, at least for subsets thereof.    
Therefore, we propose to align the channel access start time in the multiplexed beams based on the set of corresponding backoff counter values such that the first transmission on one beam does not start while sensing is ongoing on another beam. That is, the first TDMed transmission or the first set of SDMed transmissions of the COT should start at the aligned channel access start time which should at least allow the backoff counter with the maximum value to reach zero after the start of the channel access procedures if the channel were to be sensed idle in all of its sensing slots.        
· If the backoff counter for a sensing beam  reaches zero before the aligned channel access start time, the device continues to decrement the counterand transmits in the corresponding beam at the aligned start time if either the channel continues to be sensed idle in all of the additional sensing slot durations or the channel is sensed idle within at least  duration ending immediately before the aligned start time.
· If the backoff counter for a sensing beam  does not reach zero before the aligned start time, or reaches zero but the channel has been sensed busy in any of the additional sensing slot durations and has not been sensed idle within at least  duration ending immediately before the aligned start time, the transmission(s) in the corresponding beam is dropped.
As can be seen from Figure 1, Beam 2 is the sensing beam that has a corresponding backoff counter with the maximum value () at the start of the channel access procedure. The minimum required time for to decrement to zero is . As such, the aligned channel access start time should be at least  from the start of the channel access procedure. The transmission(s) corresponding to Beam 1 can occur in the COT since the counter  reached zero and the channel continued to be sensed idle in all of the additional sensing slot durations till the aligned channel access start time. However, for Beam 3, a busy sensing slot was detected and the channel had to be sensed idle within the deferral duration  before decrementing the counter  can be resumed, yet no further idle sensing slots could be detected to decrement counter  to zero before the aligned channel access start time and thus the transmission(s) corresponding to Beam 3 are dropped. Similarly, for Beam 4, the additional sensing slot was detected busy after counter  reached zero, yet the channel could not be sensed idle within at least the deferral duration  before the aligned channel access start time and thus the transmission(s) corresponding to Beam 4 are dropped. In contrast to the case of Beam 4, for Beam 5, the channel was sensed idle within at least the deferral duration  immediately before the aligned channel access start time after the additional sensing slot was detected busy, and thus the transmission(s) corresponding to Beam 5 in the COT can occur. 
[image: ]
Figure 1: Proposed channel access procedures to initiate a multi-beam COT with TDMed or SDMed TX beams
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Proposal 17: When independent per-beam LBTs are performed to initiate a multi-beam COT with TDMed or SDMed transmission beams, support aligning the channel access start time for the multiplexed beams as follows such that a transmission on one beam does not start while sensing is ongoing on another beam:
· If the backoff counter for a sensing beam  reaches zero before the aligned channel access start time, the device continues to decrement the counterand transmits in the corresponding beam at the aligned start time if either the channel continues to be sensed idle in all of the additional sensing slot durations or the channel is sensed idle within at least  duration ending immediately before the aligned start time.
· If the backoff counter for a sensing beam  does not reach zero before the aligned start time, or reaches zero but the channel has been sensed busy in any of the additional sensing slot durations and has not been sensed idle within at least  duration ending immediately before the aligned start time, the transmission(s) in the corresponding beam is dropped.
· Denote the sensing beam with the maximum backoff counter at the start of the channel access procedure as . Aligned channel start time is at least  after the start of the channel access procedure where  is the minimum required duration for to decrement to zero.


Conclusions
Based on the discussions, the following proposals and observations were made:
Proposal 1: For operation in FR2-2, clarify in the current specifications that the EDT determination mechanism is not restricted to a node initiating a COT. The node determining EDT could be also a responding node. 
Proposal 2: For operation in FR2-2, when independent per-beam LBT is performed at the start of the COT, define Pout for each sensing beam as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT. 
Proposal 3: For operation in FR2-2, adopt following TP#1 for TS 37.213 v17.0.0
Proposal 4: For operation in FR2-2, for defining the behavior after the counter reaches 0 but the gNB/UE performing the Type 1 channel access procedure is not ready yet for transmission, support Alt 5 in RAN1#107bis-e:
· The gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least Td duration ending immediately before the target transmission start time.
· Adopt following TP#2 for TS 37.213 v17.0.0
Proposal 5: For operation in FR2-2, clarify that gNB indication of the LBT/No-LBT mode is also applicable in regions where LBT is mandated by regulations and when operating without shared spectrum access.
· Adopt following TP#3 for TS 37.213 v17.0.0
· Update the RRC parameters list sent to RAN2 accordingly
Proposal 6: Support Proposed conclusion 2.6-1c1 in in [3]:
Proposal 7: Modify the earlier agreement in RAN1#105-e as follows:
For regions where LBT is not mandated and regions where LBT is mandated and when operating without shared spectrum access in FR2-2, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
· When LBT mode or no-LBT mode is indicated to a UE, the UE assumes the mode applies to both gNB and UE for the operation between the gNB and UE.
Proposal 8: For operation in FR2-2, support enabling the validation procedures of periodic CSI-RS based on gNB’s indication of ‘LBT ON’ (Proposal 2.6-1d in RAN1#107bis-e)
Proposal 9: For operation in a cell with shared spectrum access in FR2-2 and LBT-mode is provided and indicates that channel access procedures would be performed, the ChannelAccess-CPext field size in fallback DCI formats 0_0/1_0 and RAR UL grant is 2 bits; 0 bit otherwise
-	Adopt following TP#4 for TS 38.212 v17.0.0 and TP#5 for TS 38.213 v17.0.0
Proposal 10: For operation in a cell with shared spectrum access in FR2-2, support Alt 2 if Proposal 2.9-2a from RAN1#107bis-e is agreed and capture that the UE does not expect to be indicated with Type 2 Channel access procedure if it has not indicated the capability to support it.
-	Adopt following TP#6 for TS 37.213 v17.0.0
Proposal 11: For operation in a cell with shared spectrum access in FR2-2, it should be discussed whether to extend the indication of the corresponding LBT types to the ChannelAccess-CPext(-CAPC) field in the non-fallback DCI formats 0_2/1_2 as done in Rel-17 WI on enhanced IIoT/URLLC for FR1.
Proposal 12: For L3-RSSI enhancements in FR2-2, clarify whether or not 480kHz and/or 960kHz are supported as reference SCS.
Proposal 13: For the QCL Type-D of L3-RSSI measurement, support using the explicit TCI state if configured in RMTC-Config, and using the QCL type-D of the latest PDSCH reception or latest CORESET monitoring otherwise. 
Proposal 14: In regions where channel sensing is mandated and short control signaling exemption is allowed by regulations, contention-exempt short control signaling rules apply to the transmission of msg1 for 4 step RACH and msgA for 2-step RACH such that the 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured in a cell (Alt 1).    
· Adopt following TP#7 for TS 37.213 v17.0.0
Proposal 15: Providing an additional RRC configuration to indicate whether or not msg1 or msgA is transmitted based on Contention Exempt Short Control Signaling is not supported.
Proposal 16: For Type A multi-channel access procedure in FR2-2, specify that the counters resume decrementing synchronously when idle slots are detected on the corresponding channels after either one of the following;
· a duration of 2*Tsl (5us each) from the end of previous transmission(s), or
· reinitializing the counters    
Proposal 17: When independent per-beam LBTs are performed to initiate a multi-beam COT with TDMed or SDMed transmission beams, support aligning the channel access start time for the multiplexed beams as follows such that a transmission on one beam does not start while sensing is ongoing on another beam:
· If the backoff counter for a sensing beam  reaches zero before the aligned channel access start time, the device continues to decrement the counterand transmits in the corresponding beam at the aligned start time if either the channel continues to be sensed idle in all of the additional sensing slot durations or the channel is sensed idle within at least  duration ending immediately before the aligned start time.
· If the backoff counter for a sensing beam  does not reach zero before the aligned start time, or reaches zero but the channel has been sensed busy in any of the additional sensing slot durations and has not been sensed idle within at least  duration ending immediately before the aligned start time, the transmission(s) in the corresponding beam is dropped.
· Denote the sensing beam with the maximum backoff counter at the start of the channel access procedure as . Aligned channel start time is at least  after the start of the channel access procedure where  is the minimum required duration for to decrement to zero.
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