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1. Introduction

In Rel-17 e-power saving WI, the following objective is to be discussed in RAN1 [1]:

1) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]

a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 

· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
In this contribution we discuss the issue related to power saving adaptation during Active Time. This contribution is a resubmission of R1-2006755.
2. Discussion 
During Rel-16, finer granularity of PDCCH monitoring adaptation comparing with wakeup/ go to sleep was proposed and discussed, e.g. adaptation on PDCCCH monitoring patterns/candidates/search space, while none of them has been agreed. One of the reason that it is difficult to compare/observe the gain among these scheme is the power model defined in Rel-16. Rel-16 power model is in general a slot-based model, where the granularity finer than slot level, e.g. min-slot level or symbol level, could not be reflected by the power model, even if they would result in different level of power consumption. Therefore, if a comparison for PDCCH monitoring adaptation is to be done, sub-slot level model to reflect potential different power consumption for different PDCCH monitoring pattern/candidates is required. One example could be to change the power model to a symbol level power model. Alternatively, a power model with a finite set of monitoring patterns/candidates could be developed.
Proposal 1: For comparing different PDCCH monitoring adaptation candidate, a power model with finer granularity could be developed for Rel-17.
On the PDCCH monitoring adaptation, the following has been considered during Rel-16 [2]:
-
PDCCH skipping - 

-
DCI based indication  for PDCCH skipping (e.g., indication in DCI content, new SFI state).

-
L1 signal/signaling (other than DCI) based triggering  -

-
Multiple CORESET/search space configurations 

-
Configuration of different PDCCH periodicities with dynamic signaling

-
Adaptation of CORESET/search space configuration – DCI/timer/HARQ-ACK based indication 

-
Dynamic/semi-persistent CORESET/search space ON/OFF

-
Adaptation between DRX ON duration timer and inactivitytimer

-
Separated PDCCH monitoring of DL and UL

-
L1 signaling triggering to assist  UE in reducing the number of PDCCH blind decoding 

-
Reduced PDCCH monitoring on SCell (including cross carrier scheduling)

-
Network assistance –  RS is dynamically transmitted based on the need to assist UE performing synchronization, channel tracking, measurements and  channel estimations before PDCCH decoding 

In general, though the adaptation granularity and signalling details might be different among all these options. they could be categorized into PDCCH monitoring adaptation in time domain and CCE domain. In Rel-17, comparison could be done at least base on the schemes studied in Rel-16.
Proposal 2: RAN1 further consider/compare PDCCH monitoring adaptation schemes studied in Rel-16, at least from the following two domain:
· time domain
· CCE domain
3. Conclusion

In this contribution, we discuss issues related to PDCCH monitoring adaptation and have the following proposals:

Proposal 1: For comparing different PDCCH monitoring adaptation candidate, a power model with finer granularity could be developed for Rel-17.

Proposal 2: RAN1 further consider/compare PDCCH monitoring adaptation schemes studied in Rel-16, at least from the following two domain:

· time domain
· CCE domain
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