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Introduction
During the RAN#84, guidance on essential functionality for NR-U was presented and approved [1]. Among the essential functionalities of configured grant enhancements that need to be finalized is the UCI design, including the content and multiplexing. In this contribution we address the UCI multiplexing issue as well as the UCI content for configured grant transmission.  
CG-UCI content and mapping
Configured grant UCI (CG-UCI) was agreed to be supported to carry control information of the CG-PUSCH. The content was discussed in the previous RAN1 meetings and the feature lead summary [3] captures different proposals. One of the proposed parameters is the LBT priority class. In our companion contribution [2], we highlight the need of indicating the LBT priority class by the UE when it initiates a channel occupancy time and shares it with the gNB. Basically, the gNB needs to be aware of the LBT priority class used to access the channel so that it can use the channel to transmit traffic with similar or higher priority. In the previous RAN1 meetings, it was agreed that COT sharing information will be included in the CG-UCI, but the details were left for further study. The CG-UCI can for example carry 2 bits to indicate the priority class if four priority classes are supported. We thus propose the following:
Proposal 1: The UE indicates the LBT priority class when it initiates a channel occupancy using CG-UCI.

During the RAN1#AH1901 meeting, it was agreed that at least HARQ process ID, new data indicator, redundancy version and COT sharing information should be included in the CG-UCI. The RV, HARQ ID and NDI are critical information to decode the transport block carried by the configured grant. In our view, the CG-UCI should be protected and considered with a high priority. In NR Rel-15, in case of overlapping between PUCCH and PUSCH (for both configured grant and dynamic grant), if the processing time allows for multiplexing, the UE transmit the UCI using PUSCH. When UCI is multiplexed in the PUSCH, it is mapped to the OFDM symbols immediately after the first DMRS to increase the probability of successfully decoding. Depending on the size of the UCI, either rate matching or puncturing can be used. For short length, puncturing is supported while for long length rate matching is used. We think that the same multiplexing rule should be applied to CG-UCI. Another potential enhancement which can increase the reliability of the CG-UCI is to add CRC.
Proposal 2: NR Rel-15 UCI multiplexing rules is used for CG-UCI mapping.   

[bookmark: _GoBack]In NR Rel-15, the multiplexed UCI with PUSCH can carry HARQ-ACK feedbacks and/or CSI reports. The HARQ-ACK bits are considered with high priority and mapped to the first OFDM symbol after DMRS and CSI report mapped to the next symbol after HARQ feedback. In our view, CG-UCI should also be considered with high priority and be mapped to the first OFDM symbol after DMRS. We thus propose the following:
Proposal 3: In case of PUCCH and CG-PUSCH overlapping, CG-UCI should be considered with same priority as HARQ-ACK UCI.   
Conclusion
In this contribution, we presented our views and proposals regarding NR-U configured grant enhancements. The following are proposed:
Proposal 1: The UE indicates the LBT priority class when it initiates a channel occupancy using CG-UCI.
Proposal 2: NR Rel-15 UCI multiplexing rules is used for CG-UCI mapping.   
Proposal 3: In case of PUCCH and CG-PUSCH overlapping, CG-UCI should be considered with same priority as HARQ-ACK UCI.   
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Appendix 
The following agreement was reached at RAN1# 96:

Agreement:
When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class

In RAN1#AH1901, the following was agreed:
Agreement:
CG-UCI should at least include the following information:
· HARQ ID
· NDI
· RV
· COT sharing information, FFS details
· FFS: other information including UE ID

