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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The UE power saving WID was last approved in RAN#84 [1]. In RAN#85 the power saving WID has not been updated however the following was endorsed [2,3].  
1. RANP tasks RAN2 to define dormancy behavior under MR-DC/CA WI 
1. In parallel, in the next quarter, RAN1, in consultation with RAN2, specifies L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy-like’ behavior on activated SCells under MC-DC/CA WI. 
1. Further study will be conducted if any additional UE behavior is needed when UE is also configured for receiving PDCCH based power saving signal/channel outside active time, and, if agreed, the additional UE behavior will be specified.  
2. RAN1 chair will treat this together with dormancy discussion under MR-DC/CA WI
2. RAN2 will wait for RAN1 conclusion.  If it is agreed that additional behavior is needed for outside of active time, RAN2 chair will decide how to split the work between MC-DC/CA and Power Saving.   
1. MR-DC/CA and Power Saving WID will not be updated

Hence the discussion of additional UE behavior when UE is configured to receive the power saving signal outside the active time will take place in the MR-DC-CA WI.
In this contribution, we discuss some of the remaining details of the design of the UE power saving signal. 
Discussion
Offset configuration
	[bookmark: _Hlk20672470]Conclusion in RAN1#98:
For next meeting, down select the following two alternatives: The configuration of the offset of the PDCCH-based power saving signal/channel  
· Alt1: Dedicated configuration with offset relative to the beginning of DRX ON
· Alt2: The Offset is based on search space configuration
· FFS: whether this applies to long DRX only or long/short DRX.




[bookmark: _Hlk20666780]When the PDCCH-based power saving signal is transmitted outside the Active Time at least for the functionality of wake-up, as agreed the power saving signal is transmitted at a known fixed offset before on duration C-DRX. The minimum offset between the power saving signal and the start of the on duration C-DRX depends on implementation, and for the purpose of power saving, it is better to minimize this offset. Some UE may process the power saving signal with a low capability receiver and therefore it would take longer for the UE to be ready to process the PDCCH with a full capability receiver at the beginning of the on duration interval. The transition from low power state to full power state can be done in stages and this impacts the needed offset. If the power saving signal is processed with a full capability receiver similarly to PDCCH processing during on duration, clearly the offset can be smaller. In summary, this time offset is relative to the beginning of the on duration DRX and it makes sense to be defined accordingly and be part of the UE configuration. Thus, we propose to agree to Alt.1. 
Proposal 1: The time offset between the PDCCH-based power saving signal and the beginning of the on duration C-DRX is defined relative to the beginning of the on duration C-DRX and is configured to the UE.

Working assumptions in RAN1#98
	Working assumption #1
· More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON

Working assumption #2
· The CORESET for power saving signal/channel outside Active Time can be associated with (in addition to search space set for power saving signal/channel) other search space set(s).

Working assumption #3
UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   



Our proposal is to convert the above three working assumptions from RAN1#98 to agreements.
Proposal 2: More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON.
Proposal 3: The CORESET for power saving signal/channel outside Active Time can be associated with (in addition to search space set for power saving signal/channel) other search space set(s).
Proposal 4: UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   

C-DRX cycle length
Regarding the applicability of the WUS signal to long DRX only or to both long and short DRX, we see no drawbacks in applying the WUS signal to the short DRX cycle and it can bring benefit when no data is received. Hence the configuration of the time offset between the PDCCH-based power saving signal and the beginning of the on duration C-DRX should be supported for both long and short C-DRX.
Proposal 5: WUS is supported when the UE is configured either with long or short C-DRX cycle. The time offset is part of the configuration independently if the UE is configured with long or short C-DRX.

Monitoring of multiple ON durations
In RAN1#97 agreement [2] there is an FFS regarding whether the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent single ON duration or multiple ON durations. The possibility that the triggering is for multiple ON durations is an advantage and can help achieve higher power saving gains. In that case the UE will not monitor the PDCCH-based power saving signal at the occasions associated with the subsequent ON durations. The PDCCH-based power saving signal needs to indicate the number of subsequent ON durations. It is then proposed
Proposal 6: Outside Active Time, the PDCCH-based power saving signal is configured for triggering UE to or not to monitor a single or multiple ON duration(s). 
Additional functionalities of the power saving signal
[bookmark: _Hlk21064429][bookmark: _Ref129681832]There are several functionalities of the power saving signal that were discussed and investigated during the study phase and in the past RAN1 meetings of the WI. As mention in the introduction, the power saving WID was not updated in RAN#85 but a statement [3] regarding potential other functionalities of the UE power saving was endorsed [2]. It is then expected that the work in this last quarter of the power saving WI focuses strictly on the WID objectives, and potential additional functionalities of the UE power saving signal (other than WUS) when the UE is configured for receiving PDCCH based power saving signal/channel outside active time are discussed under the MR-DC/CA WI as per endorsed statement by RAN.
Conclusions
This contribution provides our views on the Rel-16 UE power saving work, which lead to the proposals as follows:
Proposal 1: The time offset between the PDCCH-based power saving signal and the beginning of the on duration C-DRX is defined relative to the beginning of the on duration C-DRX and is configured to the UE.
Proposal 2: More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON.
Proposal 3: The CORESET for power saving signal/channel outside Active Time can be associated with (in addition to search space set for power saving signal/channel) other search space set(s).
Proposal 4: UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   
Proposal 5: WUS is supported when the UE is configured either with long or short C-DRX cycle. The time offset is part of the configuration independently if the UE is configured with long or short C-DRX.
Proposal 6: Outside Active Time, the PDCCH-based power saving signal is configured for triggering UE to or not to monitor a single or multiple ON duration(s).
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