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1.
Introduction
RAN2 discussed the introduction of multiple active CGs for NR-U in the email [1], but RAN2 has not yet made a final decision on this. In this contribution, we present our view on the introduction of multiple active CGs for NR-U.
2. Discussion
In NR-U, unlike NR, the UE applies Listen-Before-Talk (LBT) before performing a transmission. When the LBT is applied, the UE listens to the channel to determine whether the channel is free or busy. If the channel is busy, the UE does not perform the transmission. In other words, compared with NR, the transmission opportunities are reduced due to LBT in NR-U. Therefore, we think that it is crucial to reduce the impact of LBT in order to increase transmission opportunities.
In the time domain, as a way of overcoming reduced transmission opportunities due to LBT, it may be considered to reduce the required procedures (i.e., transmitting SR and BSR or receiving the UL grant) before the UE performs the UL transmission. For this reason, the configured grant is also supported in NR-U. If necessary, depending on the channel state associated with LBT, the gNB may configure a CG configuration with a period shorter than NR.

Observation 1. In the time domain, as a way of overcoming reduced transmission opportunities due to LBT, the CG configuration is also supported in NR-U.

In the frequency domain, the simplest and easiest way to provide transmission opportunities is to configure multiple active CG configurations for the UE. For example, if the UE is configured with overlapping CG resources in the frequency domain and these CG resources are configured for each LBT subband, the UE may simultaneously perform the LBT procedure on a CG resource for each LBT subband. The more the UE has opportunities to perform LBT procedure at a specific time, the more the UE has opportunities to perform transmission.

This means that multiple active CG configurations will increase transmission opportunities for the NR-U UE.

Proposal 1. Multiple active CG configurations should be introduced for NR-U. 
In IIoT, it was agreed to support multiple active CG configurations for a given BWP. Therefore, RAN2 listed the issues associated with this impact, and discussion on solutions is in progress. 
From the RAN2 impact point of view, assuming that the LBT outcome of the MAC PDU that needs to be transmitted on a CG resource is successful, there is no significant difference between IIoT and NR-U. However, considering that LBT is performed per LBT subband, the CG configuration may also need to be configured for each LBT subband. All in all, the impact of LBT on CG transmission needs to be discussed further in NR-U, but we think the basic framework of multiple active CG configurations in IIoT can be considered baseline for NR-U, e.g., LCP restriction, CG index, CG activation/deactivation confirmation.
Proposal 2. The basic framework of multiple active CG configurations in IIoT can be considered a baseline for NR-U.
3. Conclusion

In this contribution, we discussed the details of multiple active CG configurations and proposed that: 
Observation 1. In the time domain, as a way of overcoming reduced transmission opportunities due to LBT, the CG configuration is also supported in NR-U.

Proposal 1. Multiple active CG configurations should be introduced for NR-U. 
Proposal 2. The basic framework of multiple active CG configurations in IIoT can be considered a baseline for NR-U.
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