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Introduction
During RAN#88-e plenary [1], it was agreed to specify the required UL enhancements for URLLC to operate in unlicensed controlled environment. Specifying support for UE-initiated COT for FBE and harmonizing UL configured-grant enhancements in NR-U and URLLC were particularly emphasized.

FBE in IDLE/INACTIVE mode
In RAN1#102e [2], it was agreed to support FBE UE-initiated COT in connected mode and still FFS for the idle/inactive mode.

Agreements:
· For semi-static channel access mode, support using the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE in RRC_CONNECTED mode
· FFS the case when the UE is IDLE/INACTIVE mode

The question of whether and how to transmit PRACH when an idle mode UE can operate as a COT-initiating device based on semi-static channel access was raised.

On one hand, the focus in Rel-15 and Rel-16 URLLC was the enhancement of latency and reliability in connected mode and idle/inactive mode was not considered for enhancement. The motivation is that UEs operating with long DRX cycle and going frequently to idle/inactive mode are not mostly URLLC UEs since they stay in idle/inactive mode for long periods hence latency is not a priority for these sort of UEs. 

On the other hand, some URLLC UEs are battery-powered devices like sensors which go frequently to idle/inactive mode for power saving and enhancing the RACH procedure latency could be very beneficial to reduce the time for the transition between idle/inactive and active mode. In this context, it would be very beneficial to transmit PRACH with UE-initiated COT for latency enhancement. 
However, since this functionality is not required for all UEs and it is mainly useful for battery-powered UEs with high priority traffic, it should be configurable and under gNB control. 

Proposal 1: The UE is configured to initiate a COT for PRACH transmission. 
· E.g. UEs with high Priority traffic or mixed high/low priority traffic could have this functionality enabled by gNB.  


If PRACH transmission is allowed to be within a UE-initiated COT, overlapping with the gNB idle period should be discussed, as it is not allowed in Rel-16. Also, sharing with the gNB this particular UE-initiated COT carrying PRACH should be discussed. 

The UE-initiated COT carrying PRACH should be shared with the gNB to be able to continue with the RACH procedure. This could be explicitly indicated with an additional information carried by PRACH or directly specified. 

Proposal 2: UE-initiated COT carrying PRACH is automatically shared with the gNB without any additional indication.


UE-to-gNB COT sharing in semi-static channel access

In RAN1#102e [2], the following agreement has been made and the gNB can share a UE-initiated COT following the detection of an UL transmission from the UE starting at the beginning of the FFP:

Agreements:
· UE-to- gNB COT sharing in semi-static channel access mode is supported.
· The gNB determines a COT in an FFP associated to a UE, that is initiated by the UE, if the gNB detects a UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.
· FFS details
· When the gNB determines a UE has initiated a COT in an FFP associated to the UE, the gNB can transmit within the FFP and before the idle period corresponding to the FFP.
· FFS whether/how UE to gNB COT sharing when the gap is >16us

Few questions have been raised regarding the details of this scheme:  
· How does the UE know the gNB has determined the UE initiated COT? 
· If the detection of an UL transmission is enough for the gNB to decide the UE has initiated a COT?  

UE UL transmission is not enough for the gNB to decide the UE has initiated its own COT. During a gNB-initiated COT, the UE may decide to initiate its own COT if it has more UL data in its buffer and the gNB-initiated COT is not enough to transmit all the data. gNB couldn’t differentiate in that case between a UE sharing the gNB COT or a UE transmitting its own data. 
	Scenario: 
1. gNB LBT pass. gNB transmits DL data ( including UL grant for UE-1) 
2. UE-1 starts transmitting in UL 
3. UE-2 receives PDU data and wants to transmit to gNB. Starts LBT to initiate a COT and fails 
4. UE-2 does another LBT after the end of UE-1 UL and succeeds. 
5. UE-2 starts UL transmission on Configured Grant. 
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Obviously if it is a CG transmission, the CG-UCI Channel Occupancy Time (COT) sharing information [TS38.212, 6.3.2.1.3	CG-UCI, Table 6.3.2.1.3-1] could be re-used to determine this information. However, this bit-field indicates the UE is sharing the COT and doesn’t indicate if the UE didn’t start its own COT. Hence, there is ambiguity that should be cleared. 

Proposal 3: During a gNB-initiated COT: 
· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is enabled it is interpreted as the UE didn’t start its own COT. 
· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is disabled, it is interpreted as the UE started its own COT. 

Regarding the second bullet point in the agreement and the concern about the case when the gap is >16us.
Some companies think the gap is >16us should not be covered, given the objective of the WID to minimize the specification effort and that the main benefit of UE-to-gNB COT sharing is to ensure DL transmission without sensing. 
First we think the case where the gap is >16us is useful for URLLC although it requires CCA but it gives additional opportunity for transmission needed to improve the system reliability and also avoid delaying the transmission. Also, we think a gap larger than 16 us is sometimes needed for the gNB to process the UL data and detect the CG-UCI and also prepare and start the DL transmission, unless the gNB knows in advance that it can share the UE-initiated COT without waiting for the CG-UCI reception and has already prepared its DL transmission. 
Proposal 4: UE to gNB COT sharing is supported when the gap is >16us

FFP parameters for UE-initiated COT

Regarding the signaling of the FFP parameters, the following agreement has been made in RAN1#102e [2]:

Agreements:
· For semi-static channel access mode,
· FFP parameters for UE-initiated COT can be provided to the UE by at least dedicated RRC signaling. 
· FFS on to be provided by SIB-1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters

First, we think reducing contention and especially restricting UEs with low priority traffic occupying the channel and exploiting UE-initiated COT should be further discussed. As one potential option, the UE COT-initiating should be a functionality under gNB control and the gNB should favor UEs with high priority traffic. 

Proposal 5: UE COT-initiating functionality is RRC (or dynamically) configured to the UE. 
Another possibility is to link the UE COT-initiating to the traffic priority. 

Proposal 6: UE COT initiation enabling/disabling is determined from the traffic priority.

Regarding the FFP parameters signaling, according to the agreement above the FFP parameters could be signaled through RRC but it is still FFS if the FFP parameters could be provided by SIB-1. We support FFP parameters signalling in SIB-1 since in Rel-16 FFP parameters can already be provided by SIB-1 or dedicated RRC.

Proposal 7: FFP parameters for UE-initiated COT could be provided by SIB-1.
 
The second bullet point in the agreement above is about the UE FFP periodicity and if it could be determined implicitly from other higher layer parameters.
We support the use of implicit signalling in case there is no explicit signaling of the FFP periodicity and in that case other higher layer parameters could be used. One possibility is the periodicity of the CG/PRACH resources. The use of higher layer parameters could be overridden by the explicit signaling though.  

Proposal 8: UE FFP periodicity determined from higher layer parameters but overridden by explicit dedicated signalling.

The following agreement has been made in RAN1#102e [2] about the FFP periodicity and the FFP start:

Agreements:
For semi-static channel access mode, 
· Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT. 
· FFS: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. 

We support the possibility of having the FFP Periodicity for UE-initiated different from the FFP periodicity for gNB-initiated COT.

Proposal 9: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT
DCI Indication for UE COT-initiation in next FFP

DCI indication to explicitly indicate to the UE whether or not to initiate a COT in a next FFP could have some benefit in giving more control to the gNB to enable/disable UEs especially controlling UEs transmitting low priority traffic. 
However it comes with control overhead and the UE may need to acknowledge the reception of this information to avoid confusion between the gNB and the UE. If this DCI is missed, the UE is not be able to initiate a COT when the gNB is expecting it to initiate its own COT and the gNB may have already silenced other UEs to allow this particular UE to access the channel.
Hence, the aim of controlling UE COT-initiating could be done in the specification without including explicit signalling.

Restricting UE COT-initiation to high priority traffic (HP-CG, HP-SR, HP-HARQ-ACK …) is one potential option to explore and for the low priority traffic UEs could rely on gNB initiated COTs.

Proposal 10: No DCI indication for UE COT-initiation in next FFP and restrict UE COT-initiation to high priority traffic.

Conclusion
In this contribution, we have made the following proposals:

Proposal 1: The UE is configured to initiate a COT for PRACH transmission. 
· E.g. UEs with high Priority traffic or mixed high/low priority traffic could have this functionality enabled by gNB.  
Proposal 2: UE-initiated COT carrying PRACH is automatically shared with the gNB without any additional indication.
Proposal 3: During a gNB-initiated COT: 
· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is enabled it is interpreted as the UE didn’t start its own COT. 
· If the UE has an UL CG transmission and if CG-UCI Channel Occupancy Time (COT) sharing information bit-field is disabled, it is interpreted as the UE started its own COT. 
Proposal 4: UE to gNB COT sharing is supported when the gap is >16us
Proposal 5: UE COT-initiating functionality is RRC (or dynamically) configured to the UE. 
Proposal 6: UE COT initiation enabling/disabling is determined from the traffic priority.
Proposal 7: FFP parameters for UE-initiated COT could be provided by SIB-1.
Proposal 8: UE FFP periodicity determined from higher layer parameters but overridden by explicit dedicated signalling.
Proposal 9: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT
Proposal 10: No DCI indication for UE COT-initiation in next FFP and restrict UE COT-initiation to high priority traffic.
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