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1 Introduction

In RAN Plenary #88 e-meeting, one objective of the WID for R17 URLLC/IIoT is,

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
In this contribution, we discuss issues on UE initiated COT for FBE in NR-U and URLLC  
2 UE initiated COT for FBE
UE initiated COT for FBE is not supported in R16 NR-U, since gNB initiated FBE COT combined with COT sharing can be applied in most scenarios. But for URLLC, due to the low latency requirement, it is desired that UE can initiate FBE COT by itself without waiting for gNB’s COT sharing. 
From our perspective, even UE can initiate COT, the UL transmission still has to be under the control of gNB, i.e the FFP(fixed frame period) parameters, the UL channels are either semi-static configured or dynamically scheduled by the gNB. Otherwise, gNB would not be able to know how to receive and decode the UL channels.
Proposal 1: FFP parameters/UL channels should be configured/indicated by gNB for a UE initiated COT for FBE.
For FFP parameters of UE initiated COT, they should be configured flexibly by gNB, and FFP of UE can be different from or the same as the gNB. Possible cases includes the following. 

Case 1, gNB and UE have the same FFP configuration. In this case, UE and gNB may be able to transmit DL/UL at the same time if gNB and UE separately detect clear channels on different spectrums.
Case 2, gNB and UE have partially overlapping FFP configurations. In this case, no coupling between FFP parameters gNB of and UE.
Case 3, gNB and UE have non-overlapping FFP configurations. In this case, DL/UL transmission are time divided without conflicting each other.
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Case 2
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Case 3

Note that typically there are multiple active UEs in a cell, FFP parameters for UE initiated COT can be UE dedicated configured or cell common configured. Cell common configured FFP can be possibly used for PRACH transmission before RRC connection, and UE dedicated configured FFP is more suitable for transmission after RRC connection, so that conflicting between UE can be reduced as much as possible.
Proposal 2: FFP parameters for UE initiated COT should be flexibly configured by gNB, and both UE dedicated configured or cell common configured should be considered.
To conform to the unlicensed band regulation, UE needs to transmit immediately at the beginning of the FFP if it acquires the channel successfully. That means the starting point of FFP should be aligned with the starting point of UL channels, otherwise some padding UL signals will be needed at the beginning of FFP or UE will give up this FFP. Considering the periodicity of FFP, it is better that gNB can configure periodical UL channels, such as CG-PUSCH, at the beginning of FFP, so that UE can start a COT successfully.

Proposal 3: Configuring periodical UL channels, such as CG-PUSCH, at the beginning of FFP, will facilitate UE to initiate a COT successfully.
In current FBE regulation, multiple UL channels may be contained in a UE initiated COT and gaps exist between them. If the gap>16 us, then additional CCA is needed immediately before the UL channel after the gap. However, if the additional CCA failed, UE will not be able to transmit channels after the gap. Hence performance degrading especially when URLLC service carried on the dropped channels. To guarantee continuous channel occupation, padding signals may be needed to fill the gaps between multiple UL channels in a UE initiated COT.
Proposal 4: To guarantee continuous channel occupation, padding signals may be needed to fill the gaps between multiple UL channels in a UE initiated COT.
With padding signals, all the UL channels within a UE initiated COT can be transmitted in a row, but there still maybe some UL channels that are beyond the COT. For example, a CG-PUSCH may not in a UE initiated COT since imperfect coupling of the configuration of FFP and CG-PUSCH, a dynamic scheduled PUSCH may not in a UE initiated COT because gNB prefer to schedule it as soon as possible without waiting for the UE initiated COT. In those situations, gNB initiated COT sharing can be exploited to enable transmission of UL channels outside UE initiated COTs.
Proposal 5: gNB initiated COT sharing can be exploited to enable transmission of UL channels outside UE initiated COTs.
3 Conclusions

In this contribution, we discuss issues on UE initiated COT for FBE in NR-U and URLLC.  
Proposal 1: FFP parameters/UL channels should be configured/indicated by gNB for a UE initiated COT for FBE.
Proposal 2: FFP parameters for UE initiated COT should be flexibly configured by gNB, and both UE dedicated configured or cell common configured should be considered.
Proposal 3: Configuring periodical UL channels, such as CG-PUSCH, at the beginning of FFP, will facilitate UE to initiate a COT successfully.
Proposal 4: To guarantee continuous channel occupation, padding signals may be needed to fill the gaps between multiple UL channels in a UE initiated COT.
Proposal 5: gNB initiated COT sharing can be exploited to enable transmission of UL channels outside UE initiated COTs.
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