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1. Introduction

In this contribution, some remaining issues regarding NR-U channel access procedure are discussed.
2. Discussion and Text Proposal 
2.1. LBT indication for FBE 

In RAN1 meeting #99, the following agreement regarding LBT type and CP extension indication for scheduled PUCCH/PUSCH in FBE case was reached. This part is missing and should be reflected in the spec. 
	Agreement:
At least for LBE operation:

· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:
LBT Type
CP extension

Cat1 16 µs

C2*symbol length – 16 us – TA

Cat2 25 µs

C3*symbol length – 25 us – TA

Cat2 25 µs

C1*symbol length – 25 us

Cat4

0

· CAPC is not indicated explicitly: 

· For the UL grants 

· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 

· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.

· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.

· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.

· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.


Proposal 1: Clarify LBT type and CP extension indication for scheduled PUCCH/PUSCH in FBE cases. 

· Adopt TP1 into section 4.3 of TS 37.213.

----------------------------------- TP1: Start of TP 37.213 section 4.3 ---------------------------------------------

4.3
Channel access procedures for semi-static channel occupancy

<Unchanged parts are omitted>

-
A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:

-
If the gap between the UL and DL transmission bursts is at most [image: image2.png]16us



,  or if a DCI or a RAR indicates Type 2C channel access procedures, the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the channel.

-
If the gap between the UL and DL transmission bursts is more than [image: image4.png]16us



,  or if a DCI or a RAR indicates Type 2A or Type 1 channel access procedures, the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration [image: image6.png]


 within a [image: image8.png]25us



 interval ending immediately before transmission.

-
The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols for a duration of at least [image: image10.png]T. = max(0.05T, , 100us)



 before the start of the next period.

<Unchanged parts are omitted>

----------------------------------------End of TP 37.213 section 4.3 ---------------------------------------------

2.2. LBT indication in non-fallback DCI
In RAN1 meeting #99, the following agreement regarding LBT type and CP extension indication for scheduled PUCCH/PUSCH was reached.

	Agreement:
For non-fallback DCI UL grant:

· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant.

· The combinations of LBT type, length of the CP extension, and CAPC that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling 

· RRC configuration supports indication of all the combinations of the rows in the three tables below except:

· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 

· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”

· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”

· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”

· The bitfield in the DCI has up to [6] bits, depending on how many combinations the RRC signaling indicates for the UE

LBT Type

Cat116 µs

Cat216 µs

Cat2 25 µs

Cat4

CP extension

0 (i.e. no CP extension)

C1*symbol length – 25 us

C2*symbol length – 16 us – TA

C3*symbol length – 25 us – TA

CAPC

1

2

3

4

Agreement:
For non-fallback DL assignments scheduling UL transmissions (e.g. PUCCH):

· LBT type, and the length of the CP extension, are jointly encoded in the DL assignment.

· Highest CAPC is always assumed as per prior agreements

· The combinations of LBT type and the length of the CP extension, that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling

· RRC configuration supports indication of all combinations of the rows in the in the two tables below except:

· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 

· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”

· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”

· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”

· The bitfield in the DCI has up to 4 bits, depending on how many combinations the RRC signaling indicates for the UE

LBT Type

Cat116 µs

Cat216 µs

Cat2 25 µs

Cat4

CP extension

0 (i.e. no CP extension)

C1*symbol length – 25 us

C2*symbol length – 16 us – TA

C3*symbol length – 25 us – TA




This agreement says that LBT type and CP extension indication should be included in non-fallback DCI for scheduling UL transmissions. On the other hand, joint configurations of eURLLC and NR-U in Rel-16 are not excluded. If eURLLC features are configured, those features may not be performed without this indication. It is not clear to us whether this LBT type and CP extension indication should be included in DCI format 0_2 and DCI format 1_2 or not.

Proposal 2: Clarify whether LBT type and CP extension indication for scheduled PUCCH/PUSCH should be introduced for DCI format 0_2 and DCI format 1_2 or not. 
3. Conclusion
In this contribution, some remaining issues regarding channel access procedure in NR-U are discussed. The following proposals are made.

Proposal 1: Clarify LBT type and CP extension indication for scheduled PUCCH/PUSCH in FBE cases. 

· Adopt TP1 into section 4.3 of TS 37.213.

Proposal 2: Clarify whether LBT type and CP extension indication for scheduled PUCCH/PUSCH should be introduced for DCI format 0_2 and DCI format 1_2 or not. 
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