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1. Introduction
According to previous agreements in RAN1#99, a UE can monitor DCI format 2_6 only in the 1st full “duration” within a monitoring window given by ps_Offset and minimum time gap, and related agreements are as follows;
	Agreements:
The minimum time gap between the end of the slot of last DCI format 3_0 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.
· The reporting is per SCS in units of slots of the respective SCS
· The reported value for a SCS is taken from two possible values per SCS
· The largest value of minimum time gap in UE capability is no more than the number of slots equal to [3]ms
· FFS impact of dormancy/non-dormancy transition 
Agreements:
For each SearchSpace set, UE monitors DCI format 3_0 only in the 1st full “duration” at or after the PS_offset, but before the DRX on-duration
Agreements:
UE is not required to monitor DCI format 3_0 during the minimum time gap before DRX ON.


In addition, a default behaviour for exceptional cases was agreed as follows;
	Agreements:
UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.  
· 	FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 
· 	FFS: whether it is all monitoring occasions or some monitoring occasions


In this contribution, we discuss remaining issues of monitoring occasion determination.
2. Discussion 
A monitoring occasion(s) of DCI format 2_6 can be determined by using CORESET/search space set (SS set) configuration, ps-Offset, and minimum time gap. Figure 1 shows an example of the monitoring occasion determination for DCI format 2_6. As shown in the figure, whole monitoring occasions are indicated by CORESET/SS set configuration, and monitoring occasions included in a 1st duration within a monitoring window are actually monitored by a UE. Here, the monitoring window is defined by configured ps-Offset and reported minimum time gap.
Regarding the monitoring occasion determination, for more clear and efficient operation, followings should be further clarified and decided;
· For each monitoring occasion/duration, how to determine a validity of the monitoring occasion/duration;
· Whether 2nd duration within a monitoring window can be monitored or not, if monitoring occasions included in a 1st duration are invalid; 
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Figure 1. An example of monitoring occasion for DCI format 2_6

2.1. Availability of each monitoring occasion/duration 
According to the previous agreement, a UE follows legacy DRX operation when DCI format 2_6 monitoring occasion(s) is invalid or there are no monitoring occasions for DCI format 2_6 outside Active Time. In the latter case (i.e., no monitoring occasions), there is no monitoring occasions configured by a search space set configuration within the monitoring window. Regarding the first case (i.e., invalid monitoring occasion), it could be caused by collision with other signal (e.g., SSB, LTE CRS) or transmission direction (e.g., UL symbol configured by RRC signaling/DCI format 2_0). For example, if at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SSB/LTE CRS, the UE is not required to monitor the PDCCH candidate. It means some (or whole) candidates are not monitored in that case. In addition, for a set of symbols of a slot that are indicated to a UE as uplink by RRC signaling/DCI format 2_0, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot. It means if the time domain resource(s) of the CORESET for DCI format 2_6 fully/partially overlaps with uplink symbol, the CORESET is not monitored by a UE. 
On the other hand, for DCI format 2_6, scheduling restriction by insufficient resource (caused by skipped candidates) may cause inefficient operation. Because a UE performs fallback operation (configured by a gNB) when the UE does not detect the DCI, it leads to latency increase or unnecessary wake up. So, it is desirable to define validity of monitoring occasion/duration for DCI format 2_6.
A straightforward way to estimate validity of a monitoring occasion is to use the number of valid candidates. A candidate to be actually monitored is regarded as a valid candidate. For example, if the number of valid candidates of a certain monitoring occasion is larger than pre-defined (or configured by gNB) value, the monitoring occasion is assumed as a valid monitoring occasion. The pre-defined or configured value which is used as a criterion for validity estimation of monitoring occasions, and it may be determined depending on resource management of network. If there is no valid monitoring occasions within configured monitoring window, a UE performs legacy DRX operation (by previous agreement). If a value of duration is larger than 1, the validity of a duration can be also defined in a similar way to the validity of a monitoring occasion. For example, if at least one monitoring occasion among monitoring occasions within the duration is valid, the duration can be regarded as a valid duration. 
Proposal 1: A validity of a monitoring occasion is determined by the number of valid candidates. Pre-defined or configured value for the number of valid candidates can be used as a criterion for the validity estimation.
Proposal 2: If at least one monitoring occasion is valid within a duration, the duration is valid for monitoring DCI format 2_6. 
 
2.2. Duration selection for monitoring DCI format 2_6
According to previous agreement, for each search space set, a UE monitors DCI format 2_6 only in the 1st full “duration” at or after the ps_Offset, but before the DRX on-duration. It can be interpreted as 2nd duration within a monitoring window is not monitored even if 1st duration is not valid to transmit/receive DCI format 2_6. A default behaviour for non-monitoring occasion case is “wake up”, and this behaviour may increase unnecessary power consumption by PDCCH monitoring. Figure 2 shows an example of duration selection. In the example, it is assumed that duration is not provided, i.e., duration for monitoring DCI format 2_6 is 1 slot. According to previous agreement, if monitoring occasion “B” is only available, i.e., if monitoring occasion “B” is not valid, a UE performs default behaviour (= wake up) defined for non-monitoring occasion case. If there is no data to be transmitted to the UE on next on-duration, the UE consumes unnecessary power. In order to solve this problem, it is appropriate that available duration within a monitoring window could be monitored even if it is not 1st duration. To be more specific, we propose that a UE monitors DCI format 2-6 on first available duration within a monitoring window. In Figure 2, if the monitoring occasion “B” is not valid, a UE monitors DCI format 2_6 in monitoring occasion “C” if it is valid. A UE can perform default behaviour when both monitoring occasion “B” and “C” are not valid. 
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Figure 2. An example of duration selection
Proposal 3: A UE monitors DCI format 2_6 in the first available duration within a monitoring window.

3. Conclusion
In this contribution, we discuss monitoring occasion of DCI format 2_6, and our proposals are as follows;
Proposal 1: A validity of a monitoring occasion is determined by the number of valid candidates. Pre-defined or configured value for the number of valid candidates can be used as a criterion for the validity estimation. 
Proposal 2: If at least one monitoring occasion is valid within a duration, the duration is valid for monitoring DCI format 2_6.
[bookmark: _GoBack]Proposal 3: A UE monitors DCI format 2_6 in the first available duration within a monitoring window.
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