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1 Introduction
In RAN1#AH_1901 meeting, the agreement [1] related to UE power saving was made as follows:

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 

In this contribution, we discuss on PDCCH monitoring after a COT initiated by gNB in terms of UE power saving. We also discuss on BWP inactivity timer corresponding to the behavior of PDCCH monitoring.
2 Discussion

After a COT, gNB could initiate a new COT if it perform LBT successfully. However, there may be a time gap between the COT and the new COT, i.e., two neighbouring COTs, which may include a period of time for a LBT procedure and should further consider data traffic and transmission alignment, etc. gNB is not allowed to transmit any downlink signal within the time gap as shown in Fig. 1. 
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Fig 1. Illustration for a time gap between two neighbour COTs.
Observation: Within a time gap between two neighbouring COTs, gNB is not allowed to transmit any downlink signal, including PDCCH.
Next we discuss UE behaviour corresponding to the above observation. 

There are two issues to be discussed based on the time gap and the corresponding UE behaviour. 
Issue 1) PDCCH monitoring  
According to a UE’s search space configuration(s), the PDCCH monitoring occasions of the UE may occur within the time gap as illustrated in Figure 2. Since gNB is not allowed to transmit any downlink signal, including PDCCH, the UE may not be required to monitor PDCCH within the time gap as shown in Fig. 2. Therefore, it is beneficial if UE can stop monitoring PDCCH within the time gap. The time gap could be configured by gNB. After the time gap, the UE restarts to monitor PDCCH based on search space configuration(s).
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Figure 2, Illustration for UE power consumption
Proposal 1: RAN1 should support that a UE stops monitoring PDCCH within a time period configured by gNB in NR-U.

According to the agreement, in order to find the serving gNB’s transmission burst, the UE may rather detect a signal, e.g., the DMRS in any [PDCCH or GC-PDCCH] transmission, than perform PDCCH monitoring. It is identified to be beneficial to achieve power saving goal without blind-decoding PDCCH to detect the transmission burst. Therefore, it dose make sense to allow UE to stop monitoring PDCCH after a COT initiated by the serving gNB until the UE detects a signal for the transmission burst transmitted by the serving gNB.
Proposal 2: After a COT initiated by the serving gNB, the UE stops monitoring PDCCH until the UE detects a signal for the transmission burst transmitted by the serving gNB.
Issue 2) BWP inactivity timer

The BWP inactivity timer may be started or restarted once UE detects UE-specific DCI. Since gNB is not allowed to transmit any downlink signal within the time gap, including PDCCH, the UE is not able to detect UE-specific DCI. It may not be reasonable to keep the BWP inactivity timer running since the UE may perform BWP switching to default BWP if the BWP inactivity timer is expired, as shown in Fig. 3. It may not be a desired UE behaviour. Therefore the BWP inactivity timer should be suspended within the time gap.
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Figure 3. Illustration for BWP switching due to gNB can’t provide service 
According to the behaviour of PDCCH monitoring proposed in proposal 1 and proposal 2, we have 2 proposals for BWP inactivity timer.
Proposal 3: RAN1 should support that a UE suspends the BWP inactivity timer within a time period configured by gNB in NR-U.

Proposal 4: After a COT initiated by the serving gNB, the UE suspends the BWP inactivity timer until the UE detects a signal for the transmission burst transmitted by the serving gNB.
3 Conclusion
In this contribution, we discuss on the UE behaviour within a time gap between two neighbouring COTs. Based on the discussion, we have the following observation and proposals:

Observation: Within a time gap between two neighbouring COTs, gNB is not allowed to transmit any downlink signal, including PDCCH.
Proposal 1: RAN1 should support that a UE stops monitoring PDCCH within a time period configured by gNB in NR-U.

Proposal 2: After a COT initiated by the serving gNB, the UE stops monitoring PDCCH until the UE detects a signal for the transmission burst transmitted by the serving gNB.
Proposal 3: RAN1 should support that a UE suspends the BWP inactivity timer within a time period configured by gNB in NR-U.

Proposal 4: After a COT initiated by the serving gNB, the UE suspends the BWP inactivity timer until the UE detects a signal for the transmission burst transmitted by the serving gNB.
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