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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.
COT Initiator Determination
In RAN1#105e [5], the following agreement has been reached to determine the COT initiator for an UL configured transmission. 

Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· To determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT


To support this agreement in practice, the UE processing time needs to be considered. The UE needs additional time to detect any gNB DL transmission at the start of the gNB FFP and confirm that the gNB has initiated the COT. Hence having the transmission confined within a gNB FFP is not enough as a statement and needs further clarification. The transmission needs to be confined within [gNB_FFP_start + Δ1, gNB_idle_period_start] where Δ1 is the time required to receive and detect the gNB DL transmission at the start of the FFP. 
But if the UE fails to detect the gNB DL transmission, it also needs some extra time for the CCA before initiating its own COT. Therefore, an additional time Δ2 is also required for CCA and the UL CG transmission needs in that case to be confined within [gNB_FFP_start + Δ1 + Δ2, gNB_idle_period_start]


Figure 1: The need to consider the UE processing time 


Figure 2: The need for extra time for CCA before the UE initiates a COT
Proposal 1: UE processing time needs to be considered in semi-static channel access mode for configured UL transmission.

PUSCH repetition Type-B
In RAN1#106bis-e[7], the following agreement has been made: 


Agreement
In semi-static channel access mode, for PUSCH repetition Type B: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel-16.
1. Segmentation before and/or after the idle period is applied when applicable.
1. FFS on impact of processing timeline for PUSCH on the UE behaviour


From the agreement, segmentation is useful to avoid dropping of the repetition and hence allow for a better latency, reliability and resource efficiency. Some extra UE complexity as the UE needs to do it dynamically depending on the COT-initiator and hence comes with some extra processing timeline issues.T_proc,2 timeline should be taken into consideration for the DL detection as part of the COT-initiator determination for the UE to start PUSCH repetition type B or PUSCH transmission in general. Otherwise it will be very challenging for the UE implementation. 
There is a more general issue which is the DL detection and CCA assessment which requires some processing time and this needs to be addressed. We have also highlighted that in the previous section and that a specific processing time for the DL detection is needed to be specified to check if the gNB has initiated a COT and also extra processing time is needed for the CCA assessment when the UE initiates its own COT. 


Proposal 2: UE processing time is to be specified for the COT initiator determination and should satisfy the processing timeline for PUSCH. 




DL transmission in UE-to-gNB COT sharing

In RAN1#106bis-e[7], the following agreement has been made: 

Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
1. A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfils the following condition:
0. It is gNB‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.


There are few concerns about this agreement from UE implementation perspective and also for testing purposes. Hence, further clarification is needed: 
· Our understanding is that the UE needs to monitor the start of the gNB FFP to detect whether the gNB has initiated a COT or not. From this agreement, it seems that the UE needs to also detect any gNB DL transmission any time (as the gNB can be sharing any other UE COT) and then should monitor for any DL data or DL/UL scheduling. This will lead to excessive power consumption at the UE and very costly operation. The UE needs to continuously monitor and detect any gNB DL transmission and then if DL transmission detected needs to trigger PDCCH monitoring. 
· When the gNB is sharing the UE COT should the gNB first serve the UE that initiated that FFP and then transmit to other UEs or the order of the transmissions doesn’t really matter. 
· There should be clarity about what other UEs are expected to receive and what they are not expected to receive when the gNB is sharing another UE COT. For example, if the UE is expected to receive PDCCH and if it is GC-DCI or UE-specific DCI, and if the scheduling is always cross-FFP scheduling.  

Proposal 3: UE implementation complexity should be considered when gNB transmits DL transmission to any other UE in the cell than the COT initiating UE

Proposal 4: The order of the transmissions should be clarified when the gNB is sharing the UE COT and transmitting to the UE that initiated the COT and to the other UEs
Proposal 5: Clarification is needed on what other UEs are expected to receive and what they are not expected to receive when the gNB is sharing another UE COT.


UE initiated COT for Wideband operation

It was suggested to support FFP configuration per channel for wideband operation. The motivation is that different LBT BWs can have different transmission characteristics. Hence, different FFP configurations are needed. Also, this may help in reducing the access delay as the latency in getting an opportunity to transmit could be reduced by having staggered FFP starting points and different periodicities. 
We find that although the proposal can bring some flexibility and may offer some latency gain but on the other hand this will over-complicate the design and complicate the UE implementation and also requires a lot of specification effort. The UE will need to carry the CCA procedure for every LBT BW and needs to operate differently for each LBT BW and track the idle periods per BLT BW. Also, interference between devices needs further study. Also this design may compromise the alignment between the gNB-FFP and the UE-FFP and hence requires extra computation at the UE side.


Proposal 6: . When operating on multiple LBT-BWs, FFP parameters and the assumptions regarding the COT initiator are aligned across all LBT-BWs 
Control of UE-initiated COT
The UE could be configured with UE’s FFP period and offset. Hence, UE-COT initiation could be viewed as semi-statically enabled by default if the UE is configured with the FFP parameters.
 However, the gNB may need to disable the UE COT-initiating functionality temporarily and dynamically to give priority to the gNB-initiated COT or for UEs to fall-back to the gNB-initiated COT for a certain period, one of the main motivation is to reduce the collision and the blockage probabilities. Also, it allows the gNB to better control UEs access to the medium and the gNB will have the ability to temporarily cancel some UE initiated COTs to schedule other UEs with potentially high priority traffic faster and in a more reliable manner. 
We also support the proposal of allowing the gNB to cancel a UE initiated COT. A COT cancellation indicator can be introduced to dynamically indicate to a UE to cancel its initiated COT. 

Proposal 7: In FBE mode, support enabling/disabling of the UE COT-initiating functionality dynamically.  

Proposal 8: Allow the gNB to cancel a UE initiated COT. An explicit signalling could be used for the cancellation of an ongoing COT. E.g. DCI 2_0, 2_4



 Conclusion
In this contribution, we have made the following proposals:
Proposal 1: UE processing time needs to be considered in semi-static channel access mode for configured UL transmission.
Proposal 2: UE processing time is to be specified for the COT initiator determination and should satisfy the processing timeline for PUSCH. 
Proposal 3: UE implementation complexity should be considered when gNB transmits DL transmission to any other UE in the cell than the COT initiating UE
Proposal 4: The order of the transmissions should be clarified when the gNB is sharing the UE COT and transmitting to the UE that initiated the COT and to the other UEs
Proposal 5: Clarification is needed on what other UEs are expected to receive and what they are not expected to receive when the gNB is sharing another UE COT.

Proposal 6: . When operating on multiple LBT-BWs, FFP parameters and the assumptions regarding the COT initiator are aligned across all LBT-BWs 
Proposal 7: In FBE mode, support enabling/disabling of the UE COT-initiating functionality dynamically.  
Proposal 8: Allow the gNB to cancel a UE initiated COT. An explicit signalling could be used for the cancellation of an ongoing COT. E.g. DCI 2_0, 2_4
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