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Introduction
[bookmark: _Ref462918989]RAN1 is currently discussing initial signal design for detection of DL COT. The agreement of this signal in RAN1 ad-Hoc 1901 is following [1].
	Agreement:
· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.
· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst
· FFS: Potential enhancements to DMRS design to address issues with detection probability
· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving 




Since the channel is not always available for both gNB and UE in NR-U, there are quite a number of separate discussions related to the LBT impact to various timer/window/duration parameters in RAN2. It could end up with having different designs for different timer/window/duration parameters in NR-U, which is not really desired. In this paper, the possibility to have a unified design based on the COT indication from L1 is discussed. 
[bookmark: _Ref178064866]Discussion
The usage of the COT indication from L1
The RAN1 agreements listed in the introduction means that the COT structure info can be carried by PDCCH (FFS whether normal PDCCH or GC-PDCCH but it is PDCCH). Then DMRS of the PDCCH can be used as an implementation for identification of DL COT to reduce the effort of the blind decoding. Additionally, RAN1 is currently discussing that DL COT signal can be possibly repeated within the COT. Hence UE receives this PDCCH when serving cell succeed with CCA. Regarding to the LBT impact to the PDCCH monitoring behavior in the DRX, paging, or SI acquisition operation, currently RAN2 tends to explicitly increase the PDCCH monitoring time by configuring a larger duration value or configuring more monitoring opportunities, without taking into account the possibility that L1 is able to inform L2/L3 about the current COT situation of the serving gNB. Assuming that L1 is able to indicate the COT status to L2/L3 at the time when (gNB) entering the COT and at the time when (gNB) exiting the COT, the existing PDCCH monitoring duration may not need to be extended explicitly, if the duration is only counted when it is within the COT.
Therefore, there are two options that can be considered while designing the PDCCH monitoring behavior for DRX, paging, SI acquisition, and other similar operations in NR-U: 
Option 1: Explicitly configuring a longer PDCCH monitoring duration or more PDCCH monitoring opportunities.
Option 2: Implicitly extend the PDCCH monitoring time by counting the timer/duration/window only when the serving cell is within the COT.
RAN2 is kindly asked to discussion the above options, and to apply the agreed option to at least the DRX, paging, and SI acquisition operations.
Proposal 1: RAN2 apply a unified design to the PDCCH monitoring behaviours for at least the DRX, paging, and SI acquisition operations in NR-U.
Proposal 2: RAN2 consider to use the COT indication from L1 to implicitly extend the PDCCH monitoring time for at least the DRX, paging, and SI acquisition operation in NR-U. 

Conclusion
In this paper, we discuss the usage of the COT indication from L1 in NR-U and propose the following proposals. 
Proposal 1: RAN2 apply a unified design to the PDCCH monitoring behaviours for at least the DRX, paging, and SI acquisition operations in NR-U.
Proposal 2: RAN2 consider to use the COT indication from L1 to implicitly extend the PDCCH monitoring time for at least the DRX, paging, and SI acquisition operation in NR-U.
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