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1 Introduction

In this contribution, we discuss some remaining issues about channel access mechanism. Related agreements made in RAN1 #108 e-meeting can see in Appendix.
2 Discussion
2.1 Channel access type indication for multiple PUSCHs in single DCI

In Rel-16, channel access type/parameter is indicated by ChannelAccess-CPext field in DCI, and only one channel access type/parameter is indicated, since multiple PUSCHs must be continuous. But for the case of non-continuous multiple PUSCHs scheduled by a single DCI for NR 52.6-71GHz, how to determine the channel access type/parameter for each transmission burst should be defined.  
If Type 1 or Type 3 channel access mechanism (No-LBT) is indicated, it is obvious that Type 1 or Type 3 channel access can be applied to each transmission burst among the multiple scheduled PUSCHs. However, if Type 2 channel access is indicated and if there are multiple PUSCH transmission bursts, Type 2 channel access may not be suitable to be applied to every transmission burst, since typically Type 2 channel access can only be used in COT sharing scenario and the scheduled PUSCH should be contained in the DL COT duration. If some of the PUSCH among the multiple scheduled PUSCHs exceeds the DL COT, the PUSCH should not apply Type 2 channel access. And on the other side, UE may not be able to know when the DL COT ends, if UE is not configured to monitor the DCI carrying COT end indication. So a possible way is to only apply Type 2 channel access for the first transmission burst, and for the subsequent bursts, they may exceed the end of COT, Type 1 channel access can be used.
Proposal 1: If Type 1 or Type 3 channel access mechanism is indicated, Type 1 or Type 3 channel access is applied to each transmission burst among the multiple scheduled PUSCHs. If Type 2 channel access mechanism is indicated, Type 2 channel access is applied to the first transmission burst, and Type 1 channel access is applied for the subsequent bursts, if any.
Related TP can be as follows,
TP#1 for TS 37.213 Clause 4.4

============================= Unchanged part omitted =========================================

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 ChannelAccessMode2-r17  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.
When a gNB/UE senses a channel for availability to perform DL/UL transmission(s), the channel for sensing includes at least the corresponding active DL/UL bandwidth part(s) for the DL/UL transmission(s).
In this clause, when sensing is applicable, the basic unit to perform sensing is a sensing slot with a duration [image: image2.png]


. The channel is considered to be idle for the sensing slot duration [image: image4.png]


 if a gNB or a UE senses the channel during the sensing slot duration and determines that the detected energy after the antenna assembly within the sensing slot duration is less than energy detection threshold [image: image6.png]


 as described in Clause 4.4.7. Otherwise, the channel is considered busy for the sensing slot duration [image: image8.png]


.

The spatial domain filter for sensing beam(s) during the sensing slot duration at the gNB, or at a UE when the UE does not indicate a capability for beam correspondence without the uplink beam sweeping, or at a UE when the UE uses a different beam for sensing than the beam used for transmission, covers the transmission beam(s) of the intended transmission(s) within the channel occupancy.

If a UE indicates a capability for beam correspondence without the uplink beam sweeping and if the UE selects the same sensing beam(s) as the transmission beam(s), the spatial domain filter for sensing beam is determined as described in Clause 5.1.5 of [8].

If a channel occupancy includes transmission(s) in different beams that are multiplexed in spatial domain, one of the followings is applicable for the corresponding sensing to perform the transmission(s) within the channel occupancy:

-
Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy using a single sensing beam where the single beam covers all the transmission beams within the channel occupancy. When the channel is accessed, the transmission(s) within the channel occupancy across different beams can occur.

-
Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed, the transmission(s) within the channel occupancy across different beams can occur. 

If a channel occupancy includes transmissions in different beams that are multiplexed in time domain, one of the followings is applicable for the corresponding sensing to perform the transmissions within the channel occupancy:

-
Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy using a single sensing beam where the single beam covers all the transmissions beams within the channel occupancy. When the channel is accessed, the transmissions within the channel occupancy across different beams can occur following the procedures described in Clause 4.4.3.

-
When the gNB/UE can perform simultaneous sensing in different beams, Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed, the transmission within the channel occupancy across different beams can occur following the procedures described in Clause 4.4.3. 

-
When the gNB/UE can perform simultaneous sensing in different beams, Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed, the transmission within the channel occupancy can occur following the procedures in Clause 4.4.2 before switching to a different beam within the channel occupancy.
When the gNB intends to transmit a DL transmission(s) across multiple transmission beams, if the gNB performs sensing on the corresponding sensing beam(s) independently, the DL transmission(s) can occur on a transmission beam(s) among the multiple transmission beams if the channel access procedures on the corresponding sensing beam(s) have succeeded, and the channel occupancy would start at the same time across the multiple transmission beams.

When a UE is scheduled by a DCI to transmit a UL transmission(s), the scheduling DCI may indicate the corresponding channel access procedures for the UL transmission(s) as described in [10]. The UE determines based on the DCI if Type 1, or Type 2, or Type 3 channel access procedures described in Clause 4.4.1, Clause 4.4.2 and Clause 4.4.3, respectively, is applicable. 

For FR2-2,when the UE is scheduled multiple PUSCHs by a single DCI, if Type 1 or Type 3 channel access mechanism is indicated, Type 1 or Type 3 channel access is applied to each transmission burst among the multiple scheduled PUSCHs. If Type 2 channel access mechanism is indicated, Type 2 channel access is applied to the first transmission burst, and Type 1 channel access is applied for the subsequent bursts, if any.
============================= Unchanged part omitted =========================================
2.2 Channel access type determination when UE receives multiple channel access type indications
In R1 #105 meeting, there is an agreement saying that, whether gNB-UE connection is operating in LBT mode or no-LBT mode can be configured by system information or dedicated RRC signalling. And in R1#107 meeting, another agreement saying that the scheduling DCI can indicated channel access type as Type 1/Type 2 or Type 3.
Agreement in R1 #105 meeting:
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

Agreement in R1 #107 meeting:
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”.

Based on above, we can see that there are three ways to indicated UE the channel access type, by system information or dedicated RRC signalling or scheduling DCI. If UE received multiple channel access type indications, and the multiple channel access type indications are not aligned with each other, how would UE behave should be defined. If setting priority from the aspect of flexibility, DCI indication has the highest priority, and then by dedicated RRC signalling, and the last is by system information. Our proposal is, channel access type is determined by the indication with highest priority.
Proposal 2: For channel access type determination, DCI indication has higher priority than dedicated RRC signalling indication, and dedicated RRC signalling indication has higher priority than system information indication.

Related TP can be as follows,

TP#2 for TS 37.213 Clause 4.4
============================= Unchanged part omitted =========================================

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 ChannelAccessMode2-r17  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.
If UE receive a scheduling DCI with channel access type indication for performing UL transmission(s) on channel(s), UE determines the channel access type as indicated by the scheduling DCI, no matter what channel access type is indicated by higher layer parameters ChannelAccessMode2-r17 by SIB1 or dedicated configuration. If channel access type indicated by higher layer parameters ChannelAccessMode2-r17 are both provided by SIB1 and dedicated configuration, and  higher layer parameters ChannelAccessMode2-r17 provided by SIB1 and dedicated configuration are different, UE would neglect the higher layer parameters ChannelAccessMode2-r17 provided by SIB1. 
When a gNB/UE senses a channel for availability to perform DL/UL transmission(s), the channel for sensing includes at least the corresponding active DL/UL bandwidth part(s) for the DL/UL transmission(s).
In this clause, when sensing is applicable, the basic unit to perform sensing is a sensing slot with a duration [image: image10.png]


. The channel is considered to be idle for the sensing slot duration [image: image12.png]


 if a gNB or a UE senses the channel during the sensing slot duration and determines that the detected energy after the antenna assembly within the sensing slot duration is less than energy detection threshold [image: image14.png]


 as described in Clause 4.4.7. Otherwise, the channel is considered busy for the sensing slot duration [image: image16.png]


.

============================= Unchanged part omitted =========================================

3 Conclusions

In this contribution, we discuss some remaining issues on channel access mechanism for NR 52.6-71GHz.   
Proposal 1: If Type 1 or Type 3 channel access mechanism is indicated, Type 1 or Type 3 channel access can be applied to each transmission burst among the multiple scheduled PUSCHs. If Type 2 channel access mechanism is indicated, Type 2 channel access can be applied to the first transmission burst, and Type 1 channel access can be for the subsequent bursts, if any.
Proposal 2: For channel access type determination, DCI indication has higher priority than dedicated RRC signalling indication, and dedicated RRC signalling indication has higher priority than system information indication.
Appendix
Agreements made in RAN1 #108 e-meeting on channel access mechanism:
Agreement
For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 

· Use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
· The explicit TCI state is configured at least in RMTC-Config
· Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state
· Note2: For a given L3-RSSI measurement occasion, the UE needs to identify the last PDSCH reception or last configured CORESET monitoring (whichever is later) before the L3-RSSI measurement occasion, and use the QCL Type-D of that for L3-RSSI monitoring

Decision: As per email decision posted on Feb 25th,

Agreement
· CO-Duration maximum value is increased to 4480 to support 5ms maximum COT under 960 kHz. 

· Support using 120 kHz, 480 kHz, and 960 kHz as the reference SCS for CO-Duration definition

· Note this may not have any additional spec impact

Agreement
Support 480 kHz and 960 kHz as reference SCS/CP for L3-RSSI.

Decision: As per email decision posted on Feb 26th,

Agreement
For Type 1 channel access, if the count-down reaches 0, but the gNB/UE is not yet ready to transmit, the gNB/UE stops sensing, and resume sensing for one sensing slot, right before the targeted transmission start time. 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. If the sensing slot is sensed as busy, the Type 1 channel access on that channel is declared as failed.

· Text Proposal 2.13-B (for 37.213, Section 4.4.1) in section 2.13 of R1-2202493 is endorsed.

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.

R1-2202685
FL summary on channel access for NR beyond 52.6GHz, version 2
Moderator (Qualcomm Incorporated)

Decision: As per email decision posted on Mar 3rd,

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

Agreement
For the multi-channel channel access procedure, each time the gNB/UE attempts to acquire a COT

· the gNB/UE shall re-initialize the counter for each channel 

· the initial value of the counter is independently determined for each channel

· count-down process is independent for each channel

· Start of the channel occupancy time in all channels is aligned.

· To acquire a new COT, the applied Type 1 channel access process for a new COT shall not start before the end of the previous COT.

Agreement
For licensed band operation, the IE channeAccessMode2-r17 should not be included

· Note: UE identifies this is licensed band from the band number in SIB1

· Note: This naturally implies that for licensed band operation, the UE will not be configured to operate in LBT mode.

Agreement
For unlicensed operation (or shared spectrum channel access), 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

Conclusion

There is no consensus to support transmitting DL burst not multiplexed with DRS with Contention Exempt Short Control Signaling based transmission

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
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