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1. Introduction

A new WI on NR URLLC/IIoT enhancements in Release 17 is to be initiated in RAN1#102-e. The objectives include [1]:
· Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
This contribution discusses our views on the FBE aspect. 
2. Uplink Enhancements
Semi-static channel access (or frame-based equipment access) is a feature in Rel-16 NR-U that is particularly attractive for IIoT scenarios. This is because LBT with random backoff is not required for channel access; a one-shot CCA can be used to initiate a channel occupancy (CO), which simplifies implementation and synchronization across gNBs. A periodic channel occupancy can be initiated every [image: image2.png]


 within every two consecutive radio frames, starting from the even indexed radio frame at [image: image4.png]


 with a maximum channel occupancy time [image: image6.png]).95T,,
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, is a higher layer parameter provided in semiStaticChannelAccessConfig (up to 10 ms in Rel-16) and [image: image12.png]xefol
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Only gNB-initiated COs are supported in Rel-16, and the UEs access the channel within a shared CO. The gNB performs Cat-2 LBT at the beginning of the periodic CO, and if LBT fails then the gNB forfeits the CO. If the gNB clears LBT and commences a DL burst, UEs can share the CO after either a Cat-1 or Cat-2 LBT.
To extend semi-static access to UE-initiated COs, the number/location of UE LBT attempts and whether CO sharing is possible should be investigated. While the context is URLLC wherein UL packets may arrive at any time, FBE in 5 GHz EN BRAN is permitted a single LBT attempt at the start of the CO [2] and this principle should also be observed for UE-initiated COs.
Proposal 1: UE-initiated CO is configured with one LBT attempt for channel access per periodic CO, similar to the gNB-initiated case. It is to be studied further if a time offset for the UE LBT needs to be defined relative to the start of the periodic CO in order to avoid collisions with DL LBT.

A UE-initiated CO can be shared with the gNB in Rel-16 NR-U under certain conditions.  Specifically, sharing of a UE-initiated CO (either CG-PUSCH or scheduled UL) with gNB is supported, such that the gNB is allowed to transmit control/broadcast signals/channels for any UEs as long as the transmission contains transmissions for the UE that initiated the CO and/or DL signals/channels (PDSCH, PDCCH, reference signals) meant for the UE that initiated the channel occupancy. The same principle will be beneficial in the FBE case.
Proposal 2: A UE-initiated CO in semi-static channel access can be shared with the gNB.
3. Conclusions
The following proposals were presented for IIoT/URLLC in unlicensed band:
· Proposal 1: UE-initiated CO is configured with one LBT attempt for channel access per periodic CO, similar to the gNB-initiated case. It is to be studied further if a time offset for the UE LBT needs to be defined relative to the start of the periodic CO in order to avoid collisions with DL LBT.

· Proposal 2: A UE-initiated CO in semi-static channel access can be shared with the gNB.
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