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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss considerations on UE power saving techniques such as search space set level wake up and configurable BD/CCE limit. 
2. Discussion 
2.1. Search space set selection by PS-PDCCH outside Active Time 
According to the previous agreement, Rel-16 NR is probably going to specify a mechanism of at least Wake-up functionality for UE in C-DRX mode because notable power saving benefits were observed through power consumption evaluations. It seems, however, UE power consumption model used for performance assessment may not be practical enough since it doesn’t reflect the situation where UE is configured with multiple search space sets (with different periodicities and symbol offsets). A UE may have to blindly detect PDCCH candidates over several slots where search space sets are configured even if actually transmitted PDCCHs are present in a few slots which gNB will be able to predict based on its scheduling strategy when it wakes up the UE. Therefore, it is undesirable to wake up all the search space sets configured to a UE in many cases in the UE power saving perspective.
Proposal 1: RAN1 supports an indication method that tells UE to monitor PDCCH candidates in which search space set(s) when gNB wakes up the UE.
· UE can be indicated to start monitoring PDCCH candidates in all of configured search space sets
· UE can be indicated to start monitoring PDCCH candidates in certain search space sets, and details are FFS, e.g., signaling, granularity, per CORESET, per RNTIs, and so on
· When UE is not indicated to start monitoring PDCCH candidates in any configured search spaces set, the UE may stay outside Active Time
· FFS on if UE keeps monitoring power saving signal/channel in Active Time

2.2. Configurable BD/CCE limit 
In NR, for considering UE’s complexity and processing time line, the limits of the number of blind decodes and channel estimations were defined for each numerology. For example, the maximum numbers of PDCCH blind decodes per slot are 44, 36, 22, and 20 for the SCS of 15, 30, 60, and 120 kHz, respectively. If the configured number of blind decodes is larger than the limit of a given numerology within a slot, a UE applies search space set level monitoring skip by given rules (e.g., CSS first mapping, and then lower SS set ID first mapping). From the power saving perspective, this BD/CCE limit and corresponding mapping procedure can be used to decrease the number of blind decodes, channel estimations, and monitoring occasions. For example, a gNB can determine SS set ID considering SS set skipping, and the gNB can dynamically configure smaller BD/CCE limit (compared to BD/CCE limits defined in spec.) to UEs which need power saving. A UE which is configured to decrease the BD/CCE limit performs search space set level skipping if configured number of BDs/CCEs is larger than the configured BD/CCE limit, and it is helpful to decrease power consumption of the UE. As mentioned above, SS set having higher SS set ID cannot be mapped if dropping condition is satisfied. It means a gNB (which can determine SS set ID for each UE) can control which SS set(s) is dropped on that case. 
Proposal 2: Configurability of BD/CCE limit could be considered for power saving.  

3. Conclusion
In this contribution, we discuss search space set level wake up and configurability of BD/CCE limit for power saving. Followings are proposed in this contribution;
Proposal 1: RAN1 supports an indication method that tells UE to monitor PDCCH candidates in which search space set(s) when gNB wakes up the UE.
· UE can be indicated to start monitoring PDCCH candidates in all of configured search space sets
· UE can be indicated to start monitoring PDCCH candidates in certain search space sets, and details are FFS, e.g., signaling, granularity, per CORESET, per RNTIs, and so on
· When UE is not indicated to start monitoring PDCCH candidates in any configured search spaces set, the UE may stay outside Active Time
· FFS on if UE keeps monitoring power saving signal/channel in Active Time
Proposal 2: Configurability of BD/CCE limit could be considered for power saving.
