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1 Introduction
In this contribution, we discuss the DRB mapping impacts due to NR operation in unlicensed spectrum, with specific attention to the mapping rule configuration and update procedures considering LBT.
2 Discussion
NR-U is introduced to ease the traffic load in the licensed spectrum. With the QoS flow to DRB mapping function in the SDAP layer, gNB can configure a DRB operating in unlicensed spectrum to bear the QoS flows without strict treatment requirement, i.e. non-GBR flows, for load balancing.
According to SDAP specification TS37.324 [1] and the agreements made in previous meetings regarding QoS flow to DRB mapping, the SDAP entity in UE shall immediately construct an end-marker control PDU and update UL QoS flow to DRB mapping rule upon receiving RRC configuration for DRB mapping or AS reflective QoS activation indicated by RDI=1.

As already considered in some regions in the world, unlicensed technologies need to abide to certain regulations, e.g. Listen-Before-Talk (LBT). Even in countries without LBT, regulatory requirements exist to attempt to minimize interference with other users of the unlicensed spectrum [2]. Therefore, if the new DRB uses unlicensed spectrum, the UE will have to execute LBT as long as it is required. In this case if LBT failure occurs, the data transmission in QoS flows configured to this new DRB will be delayed or interrupted. Considering high channel occupancy conditions, it is possible that the user data cannot be delivered due to that the previous DRB mapping rule has been override, and RAN will have to release the new DRB and reconfigure.

Observation 1: When configuring UL DRB mapping rules, transmission interruption may occur if the new DRB operates in unlicensed spectrum.
A solution to this issue is to add special postpone conditions to the mapping rule configuration and update procedures for NR-U, as shown in Figure 1. Upon receiving DRB mapping configuration (by RRC or AS reflective QoS) with the target DRB operating in unlicensed spectrum, the SDAP entity in UE shall postpone the control PDU construction and the mapping rule update until the corresponding LBT successes. The configured rule can be temporarily stored instead of override the current one.
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Figure 1 Postponing control PDU construction and the mapping rule update for NR-U

Observation 2: The waiting time for LBT can be spared by delaying the rule update and control PDU construction, while the data transmission continues on the current DRB.
Proposal 1: If configured with a DRB operating in unlicensed spectrum and LBT is required, the UL SDAP entity in UE shall postpone the control PDU construction and the mapping rule update until the corresponding LBT successes.
For the gNB as the data receiving side, it is necessary to know whether LBT successes. An end-marker control PDU sent over the current DRB can indicate successful LBT, while the gNB may judge LBT failure by a timeout, i.e. a period of time without end-marker control PDU received.

Observation 3: The gNB is able to know LBT success/failure by current designs or implementation.
By this design the control PDU construction and the mapping rule update will continue without affection if LBT successes. And if LBT fails or continues to fail in a period of time or a number of attempts, the SDAP entity can still use the current mapping rule and DRB so that the data transmission will not be interrupted.

Proposal 2: If configured with a DRB operating in unlicensed spectrum and LBT is required, the UL SDAP entity in UE shall continue data transmission on the current DRB until the corresponding LBT successes.
For DL, the gNB configures DL mapping instantly and knows LBT failure in time, this issue can be solved by implementation.
Observation 4: LBT issues on DL DRB mapping can be solved by gNB implementation.
3 Conclusions
In this contribution we discuss the DRB mapping impacts due to NR-U (especially LBT). It is observed that:

Observation 1: When configuring UL DRB mapping rules, transmission interruption may occur if the new DRB operates in unlicensed spectrum.
Observation 2: The waiting time for LBT can be spared by delaying the rule update and control PDU construction, while the data transmission continues on the current DRB.
Observation 3: The gNB is able to know LBT success/failure by current designs or implementation.
Observation 4: LBT issues on DL DRB mapping can be solved by gNB implementation.

We would like to propose:
Proposal 1: If configured with a DRB operating in unlicensed spectrum and LBT is required, the UL SDAP entity in UE shall postpone the control PDU construction and the mapping rule update until the corresponding LBT successes.
Proposal 2: If configured with a DRB operating in unlicensed spectrum and LBT is required, the UL SDAP entity in UE shall continue data transmission on the current DRB until the corresponding LBT successes.
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