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1. Introduction

This document discusses some clarifications and remaining issues of channel access procedure for NR-U.
2. Text Proposal

2.1. Clarification on ED threshold for CG-PUSCH 
In RAN1 meeting #100bis-E, the following agreement was made:

Agreement:
For at least PUSCH transmissions with configured grants, a UE is allowed to choose between the ED threshold given by ul-toDL-CO-SharingED-Threshold-r16 and the default one. Whether a spec change is required needs further discussion. Discuss and decide the possible TPs in the next meeting.
The current spec does not capture the above agreement. The confusion comes from the highlighted text in the following quote: 
	4.2.3
Energy detection threshold adaptation procedure

<<omitted>>
If the higher layer parameter absenceOfAnyOtherTechnology-r16 is not configured to a UE, and the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16 is configured to the UE, the gNB should use the gNB's transmit power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold-r16. 
For the case where a UE performs channel access procedures as described in clause 4.2.1.2.1 and shares its corresponding channel occupancy time with the gNB,  [image: image2.png]


 is set equal to the value provided by the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16, if provided.


The highlighted text specifies that if UE is configured with ul-toDL-CO-SharingED-Threshold-r16 and if the UE shares the COT with the gNB, the UE shall set the max ED threshold to the provided one. But the spec does not cover the case where the UE selects not to set the max ED threshold to the provided value. Thus, we propose the following TP to cover the agreement.
Proposal 1: Adopt TP1 into section 4.2.3 of TS 37.213 to reflect the agreement on ED threshold for CG-PUSCH.  

----------------------------------- TP1: Start of TP 37.213 section 4.2.3 ---------------------------------------

4.2.3
Energy detection threshold adaptation procedure

<Unchanged parts are omitted>
If the higher layer parameter absenceOfAnyOtherTechnology-r16 is not configured to a UE, and the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16 is configured to the UE, the gNB should use the gNB's transmit power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold-r16. 
For the case where a When a UE performs channel access procedures as described in clause 4.2.1.2.1 and shares its corresponding channel occupancy time with the gNB,  
· [image: image4.png]


 is set equal to the value provided by the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16, if provided. and if the UE shares its corresponding channel occupancy time with the gNB.
· Otherwise,  [image: image6.png]


 may be determined according to the procedure described in clause 4.2.3.1 and the UE indicates no COT sharing in the corresponding CG-UCI according to Clause 6.3.2.1.3 [x, 38.212].

----------------------------------------End of TP 37.213 section 4.2.3 -----------------------------------------
2.2. LBT procedure for MsgA transmission in 2-step RACH 

For MsgA transmission in 2-step RACH procedure, if UE initiates a COT for RACH occasion (RO) of MsgA transmission using type-1 channel access procedure with a selected CAPC, e.g., CAPC p=1, and if the corresponding PUSCH occasion (PO) of MsgA is within the COT initiated by the UE, type-2A/2B/2C channel access procedure should be allowed for PUSCH transmission depends on the gap size between RO resource and PO resource. Figure 1 gives an example. Specifically, for PUSCH transmission, if the gap is smaller than 16[image: image8.png]


, type 2C channel access procedure should be used. If the gap is more than or equal to 16[image: image10.png]


 but less than 25[image: image12.png]


, type 2B channel access procedure should be used. If the gap is more than or equal to 25[image: image14.png]


, type 2A channel access procedure should be used.
If the corresponding PO resource is outside the COT initiated by the UE for preamble transmission on the RO resource, UE shall use type-1 channel access procedure for PUSCH transmission.
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Figure 1 LBT for MsgA in 2-step RACH

Besides, there is a typo in the spec that the referred table for type-1 channel access procedure should be Table 4.2.1-1 instead of Table 4.2.1. 
Proposal 2: In 2-step RACH, if a PO is within a COT initiated by a UE for PRACH transmission on an associated RO, for PUSCH transmission on the PO,

· If the gap between the RO and the PO is smaller than 16[image: image17.png]


, type 2C channel access procedure should be used.

· If the gap between the RO and the PO is more than or equal to 16[image: image19.png]


 but less than 25[image: image21.png]


, type 2B channel access procedure should be used.

· If the gap between the RO and the PO is more than or equal to 25[image: image23.png]


, type 2A channel access procedure should be used.
· Adopt TP2 into section 4.2.1 of TS 37.213.
----------------------------------- TP2: Start of TP 37.213 section 4.2.1 ---------------------------------------------

4.2.1
Channel access procedures for uplink transmission(s)
<Unchanged parts are omitted>

A UE shall use Type 1 channel access procedure for transmissions related to random access procedure that initiate a channel occupancy with UL channel access priority class [image: image25.png]


 in Table 4.2.1-1.
In Type-2 random access procedure, a UE may transmit a PUSCH on a PUSCH occasion within a channel occupancy that the UE initiated for a PRACH transmission on an associated RACH occasion after a gap as follows:
-
If the gap is up to[image: image27.png]16us



, the UE can transmit the PUSCH on the channel after performing Type 2C UL channel access as described in subclause 4.2.1.2.3.

-
If the gap is more than or equal to 16[image: image29.png]


 but less than 25[image: image31.png]


, the UE can transmit the PUSCH on the channel after performing Type 2B UL channel access as described in subclause 4.2.1.2.2.

-
If the gap is more than or equal to 25[image: image33.png]


, the UE can transmit the PUSCH on the channel after performing Type 2A UL channel access as described in subclause 4.2.1.2.1.

<Unchanged parts are omitted>

----------------------------------------End of TP 37.213 section 4.2.1 ---------------------------------------------

2.3. LBT indication in one DCI for two uplink transmissions

In RAN1#101e meeting, we have discussed the case where one DL grant DCI or UL grant DCI schedules two uplink transmissions. Two cases can be summarized below:

Case 1:  DCI 0_1 schedules PUSCH and triggers A-SRS

Case 2: DCI 1_1 schedules PUCCH and triggers A-SRS. 

For these two cases, there is only one indication field in the corresponding DCI for LBT type, CP extension indication. In last meeting, some companies proposed to use the indicated CP extension for the first UL transmission, either PUSCH or PUCCH or A-SRS. However, we think it should be discussed for the full indication instead of only focusing on the CP extension.  Otherwise, the UE does not know which LBT type to use for the first UL transmission and for the second UL transmission. We can see the following options:

Option 1: LBT type and CP extension indication are used for the first UL transmission, default LBT type and CP extension are used for the second UL transmission. 

Option 2: LBT type and CP extension indication are used for both UL transmissions. 

Option 3: LBT type and CP extension indication are used only for PUSCH (if DCI 0_1) or for PUCCH (if DCI 1_1); SRS uses default LBT type and CP extension. 

Moreover the indicated CAPC in DCI 0_1 is always used for PUSCH. 

Proposal 3: for cases where one DCI schedules/triggers two UL transmissions, select the following one option

· Option 1: LBT type and CP extension indication are used for the first UL transmission, default LBT type and CP extension are used for the second UL transmission. 

· Option 2: LBT type and CP extension indication are used for both UL transmissions. 

· Option 3: LBT type and CP extension indication are used only for PUSCH (if DCI 0_1) or for PUCCH (if DCI
· Note: the indicated CAPC in DCI 0_1 is always used for PUSCH. 
3. Conclusion
In this contribution, some remaining issues and clarifications regarding channel access procedure in NR-U are discussed. The following proposals are made.

Proposal 1: Adopt TP1 into section 4.2.3 of TS 37.213 to reflect the agreement on ED threshold for CG-PUSCH.  

Proposal 2: In 2-step RACH, if a PO is within a COT initiated by a UE for PRACH transmission on an associated RO, for PUSCH transmission on the PO,

· If the gap between the RO and the PO is smaller than 16[image: image35.png]


, type 2C channel access procedure should be used.

· If the gap between the RO and the PO is more than or equal to 16[image: image37.png]


 but less than 25[image: image39.png]


, type 2B channel access procedure should be used.

· If the gap between the RO and the PO is more than or equal to 25[image: image41.png]


, type 2A channel access procedure should be used.
· Adopt TP2 into section 4.2.1 of TS 37.213.
Proposal 3: for cases where one DCI schedules/triggers two UL transmissions, select the following one option

· Option 1: LBT type and CP extension indication are used for the first UL transmission, default LBT type and CP extension are used for the second UL transmission. 

· Option 2: LBT type and CP extension indication are used for both UL transmissions. 

· Option 3: LBT type and CP extension indication are used only for PUSCH (if DCI 0_1) or for PUCCH (if DCI

· Note: the indicated CAPC in DCI 0_1 is always used for PUSCH. 
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