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1 Introduction

In this contribution, we discuss some remaining issues about channel access mechanism. Related agreements made in RAN1 #107 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 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.
Related TP can be as follows,
TP#1 for TS 38.212 Clause 7.3.1.1.2
============================= Unchanged part omitted =========================================
7.3.1.1.2
Format 0_1

DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 

The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 0, indicating an UL DCI format
-
Carrier indicator – 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213].
*<omitted text>*
-
UL-SCH indicator – 0 or 1 bit as follows 
-
0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; 

-
1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. Except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s).
-
ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as [image: image2.png]llog.(D1



 bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 for operation in a cell with shared spectrum channel access; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 are configured by the higher layer parameter ul-AccessConfigListDCI-0-1. 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.
-
Open-loop power control parameter set indication – 0 or 1 or 2 bits. 
-
0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-
1 or 2 bits otherwise,
-
1 bit if SRS resource indicator is present in the DCI format 0_1;

-
1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-1 if SRS resource indicator is not present in the DCI format 0_1.
============================= 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, 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

If a gNB would perform channel access procedures for performing DL transmission(s) on channel(s) or if the gNB provides UE(s) with higher layer parameters [TBD] by SIB1 or dedicated configuration indicating that the channel access procedures would be performed for performing UL 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, 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 [TBD] by SIB1 or dedicated configuration. If channel access type indicated by higher layer parameters [TBD] are both provided by SIB1 and dedicated configuration, and  higher layer parameters [TBD] provided by SIB1 and dedicated configuration are different, UE would neglect the higher layer parameters [TBD] provided by SIB1. 
In this clause, when sensing is applicable, the basic unit for sensing is a sensing slot with a duration [image: image4.png]


. The channel is considered to be idle for the sensing slot duration [image: image6.png]


 if a gNB or a UE senses the channel during the sensing slot duration and determines that the detected energy [for at least [TBD: X]us] within the sensing slot duration is less than energy detection threshold [image: image8.png]


 as described in Clause 4.4.7. Otherwise, the channel is considered busy for the sensing slot duration [image: image10.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 #107 e-meeting on channel access mechanism:
Conclusion

On the gap Y for Cat 2 LBT when COT Sharing is applied, no matter which option is chosen out of options 1/2/3, the UE does not need to know the value for Y, as the UE will follow DCI to determine if Cat 2 LBT is performed

· Note: If Y is specified in 3GPP spec or not is discussed separately
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”.

R1-2112460
Email discussion summary for channel access for beyond 52.6GHz band
Moderator (Qualcomm)

R1-2112617
Email discussion summary#2 for channel access for beyond 52.6GHz band
Moderator (Qualcomm)

From Nov 15th GTW session

Agreement
For the following situations

· Selecting sensing beam at the gNB 

· Selecting sensing beam at the UE when UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}

· Selecting sensing beam at the UE when UE uses a different beam for sensing than the beam used for transmission, 

Specify necessary requirement/test procedure to guarantee sensing beam(s) “covers” the transmission beam(s)

· Some methods to define “cover” have been discussed in RAN1
· Alt-1A: the angle included in the [3] dB beamwidth of the transmission beam is included in the [X, FFS] dB beamwidth of the sensing beam.

· Alt-1B:  the sensing beam gain measured along the direction of peak transmission direction is at least X [FFS] dB of the transmission beam gain

· Alt-1C:  The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP.  The sensing beam gain measured along the chosen directions is at least X [FFS] dB of the transmission beam gain in those directions.

· Alt-1D: The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP and the sensing beam gain measured along the chosen directions is at least X [FFS] dB of the peak sensing beam gain 

· Alt-1E: Sensing beam has the minimum [3] dB beamwidth which at least contains all beam peak directions of transmission beams. 

· Alt-1F:

· Selecting sensing beam at the gNB is up to gNB’s implementation

· Sensing beam at the UE may use a wider beam for sensing than the beam used for transmission, when the UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}

· Sending LS to RAN4 and inform them the above and request them to make the final choice

· RAN4 choice may not be limited by the list above

· RAN4 can further decide for gNB or UE separately if such test or requirement is not needed or not practical and leave it to gNB or UE implementation

R1-2112706
LS to RAN4 on sensing beam selection
RAN1, Qualcomm

Decision: As per email decision posted on Nov 20th, the draft LS is endorsed. Final LS is approved in R1-2112806.
Decision: As per email decision posted on Nov 20th,

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

Agreement

· For LBT purpose, the energy at gNB/UE is measured after antenna and antenna gain is included in the energy measurement. 
· The energy measurement is compared with EDT with no further adjustment to EDT standardized in Rel.17
· Note: This does not rule out extra backoff (conservative) EDT being applied as gNB or UE implementation

Agreement

For gNB initiated COT, for Pout in EDT determination at the initiating device (gNB), the Pout of the responding device (UE) is not considered
Agreement

For UE initiated COT, for EDT determination at the initiating device (UE), the Pout of the responding device (gNB) is not considered
Agreement

For Type 1 channel access, [image: image12.png]


 is a random number uniformly distributed between 0 and CW=3
· By implementation, a node may choose a larger number for counter N than [image: image14.png]



Agreement

The minimum measurement duration X within a 5 µs observation slot is left for gNB or UE implementation
· Note: This agreement does not prevent RAN4 from setting minimum requirement for measurement duration X.

Agreement

On COT sharing from an initiating device transmission to responding device transmission, when a maximum gap Y is defined, such that a responding device transmission can occur without LBT only if the transmission starts within Y from the end of the initiating device transmission, and a responding device transmission can occur with Cat 2 LBT if the transmission starts later than Y from the end of the initiating device transmission.
· gNB determines Y as gNB implementation (for example, according to local regulation) and the value of Y will not be captured in 3GPP spec other than requiring Y to be no less than 8 us.

Conclusion

UL to DL COT sharing is supported for FR2-2 unlicensed operation, including from dynamically scheduled UL and CG-PUSCH. 
Agreement

For CG-PUSCH to DL COT sharing, extend the duration and offset range to {1, …, 319}.
Conclusion

There is no consensus to support introducing L1-RSSI mechanism for FR2-2 in Rel.17.
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

Agreement

In regions where channel sensing is required and short control signalling exemption is allowed by regulations, contention Exempt Short Control Signaling rules can be applicable to the transmission of discovery burst (as defined in 37.213 6.0)
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)

Conclusion

In Rel.17, there is no consensus to apply contention exemption short control signalling to UL transmissions other than msg1 and msgA.
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