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1
Introduction
In unlicensed bands, gNB/UE should apply Listen-Before-Talk (LBT) before performing a transmission, depending on the regulation. The contribution discusses which type of LBT should be used for each physical channel.
2
Discussion
2.1
LBT type in LTE

Both in DL and UL, two types of LBT are defined in LTE:

-
LBT Type 1: LBT with variable duration using random backoff;

-
Four Channel Access Priority Classes (CAPC) within Type 1 are defined for different (backoff) duration based on the priority.
	Channel Access Priority Class (
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)
	QCI

	1
	1, 3, 5, 65, 66, 69, 70

	2
	2, 7

	3
	4, 6, 8, 9

	4
	-


-
LBT Type 2: LBT with fixed duration (i.e. 25 μs).

For the downlink, PDCCH and PDSCH utilize LBT Type 1, while discovery signal transmission without PDSCH (e.g. for RRM) utilizes LBT Type 2. Note that it is eNB to perform the LBT for downlink, so no signalling is needed.

For the dynamic uplink grant, the LBT Type for PUSCH (and CAPC if Type 1 is used) is explicitly indicated. In addition, LBT Type 1 with CAPC 1 is used if SRS is transmitted only.

For the autonomous uplink grant (AUL), each logical channel is configured with the CAPC by RRC, and UE selects the lowest CAPC among the ones of logical channels within transmitted MAC PDU. Also the MAC CE has the highest CAPC.
We think these principles can be re-used in NR-U (with possible updates considering NR-specific changes e.g. 5QI), but also think that some of them are not purely RAN2 issue and requires confirmation from RAN1. For instance, to include LBT type and CAPC information in DCI requires RAN1 decision.
Proposal 1: RAN2 assumes LBT types defined in LTE as baseline for NR-U (with possible updates considering NR-specific changes e.g. 5QI).

Proposal 2: As in LTE, for downlink, it is up to network implementation which LBT type is used, considering the regulation requirements.

Proposal 3: As in LTE, for uplink dynamic grant, RAN2 assumes LBT details for PUSCH are signalled in DCI when it is scheduled (which requires confirmation from RAN1).
Proposal 4: As in LTE, for AUL, network configures logical channel with the CAPC, and the actual LBT type and CAPC are determined based on the actual transmitted MAC PDU.
2.2
PRACH and PUCCH.

It should be noted that NR-U operation includes the Random Access procedure and PUCCH transmission which were not available in LTE.

For the (4-step) Random Access procedure, Msg2, Msg3, and Msg4 can be handled as normal PDSCH and PUSCH transmission, but Msg1 i.e. Random Access preamble is unclear for NR-U. Considering the importance of the Random Access preamble and the successful completion of the Random Access procedure, we think highest priority of LBT Type should be used for PRACH. The same principle can be applied to PUCCH transmission: PUCCH carries HARQ feedback, CSI report, and SR which are very important traffic. However, all the decisions can be made in RAN1 as the impact to RAN2 specifications on LBT types of PRACH/PUCCH would be marginal.
Proposal 5: To leave RAN1 about LBT types of PRACH and PUCCH.
3
Conclusion
Proposal 1: RAN2 assumes LBT types defined in LTE as baseline for NR-U (with possible updates considering NR-specific changes e.g. 5QI).

Proposal 2: As in LTE, for downlink, it is up to network implementation which LBT type is used, considering the regulation requirements.

Proposal 3: As in LTE, for uplink dynamic grant, RAN2 assumes LBT details for PUSCH are signalled in DCI when it is scheduled (which requires confirmation from RAN1).
Proposal 4: As in LTE, for AUL, network configures logical channel with the CAPC, and the actual LBT type and CAPC are determined based on the actual transmitted MAC PDU.

Proposal 5: To leave RAN1 about LBT types of PRACH and PUCCH.
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