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[bookmark: _Ref528762725]Introduction
In RAN#83 meeting, WI of power saving was agreed [1]. One of the objectives is to
	1. Specify power saving techniques with PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED mode [RAN1, RAN2, RAN4] 

0. Specify procedures triggering a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence(s) of the drx-onDurationTimer [RAN2, RAN1]

NOTE: Any change of PDCCH channel coding and payload interleaver is not in the scope

0. Specify the procedure of cross-slot scheduling power saving techniques  [RAN1, RAN4]

NOTE: The procedure is in addition to Rel-15 cross-slot scheduling procedure


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this document, we discuss the issue of how to configure/adapt the WUS position and/or period, especially for long/short DRX cycles.
Discussion
In NR, if short DRX cycle is configured, the UE will use short DRX cycle when shortDrxCycleTimer is running, which is started/restarted when DRX inactivity timer expires or DRX command MAC CE is received by the MAC entity. Otherwise, when shortDrxCycleTimer is not running, the UE monitors the PDCCH with long DRX cycle [2]. Intuitively, in order to obtain high power saving gain, it could make sense that the WUS period is consistent with DRX cycle.
It was agreed in the WID that power saving signal is PDCCH based. And in NR, the PDCCH is configured with a periodicity [3]. However, if the PDCCH-WUS periodicity is configured based on the long DRX cycle, the UE will not receive the PDCCH-WUS when in short DRX cycle. While if the PDCCH-WUS periodicity is configured based on the short DRX cycle, UE will monitor extra PDCCH-WUS during DRX long cycle, which does not help power saving.
[bookmark: _Toc16577923]Observation 1: It is unclear which of long or short DRX cycle the PDCCH-WUS periodicity should be mapped on when short DRX cycle is configured.
Potential solutions can be provided to address this issue:
Approach 1: Using PDCCH-WUS only for long DRX cycle
In this approach, the periodicity of the PDCCH-WUS is configured to align with the long DRX cycle only. The UE only monitors the PDCCH-WUS while in long DRX and monitors PDCCH during all on-durations while in short DRX.
Approach 2: Defining two sets of PDCCH-WUS periodicities
Here, we define two sets of PDCCH-WUS periodicities, one based on the long DRX cycle and the other based on the short DRX cycle. If short DRX cycle is used, i.e. shortDrxCycleTimer is running, the UE will monitor the PDCCH-WUS with periodicity based on short DRX cycle. Otherwise, the UE monitors the PDCCH-WUS with periodicity based on the long DRX cycle. Given a PDCCH configuration is mapped onto a search space configuration, this may require using two search spaces for the PDCCH-WUS or a defining a “special” search space with two periodicities. In both cases this belongs to RAN1 to decide.
Approach 3: Define PDCCH-WUS periodicity consistent with short DRX cycle
Here, we only define the PDCCH-WUS periodicity based on short DRX cycle. When in short DRX, the UE monitors the PDCCH-WUS with periodicity based on short DRX cycle. And when in long DRX, the UE must skip all PDCCH-WUS occasions but one outside of DRX Active Time. This requires a special behavior to be defined in RAN1. Moreover, the offsets (from onDuration interval) for long and short DRX could be quite different since there is no need to perform any additional tracking and measurements for short DRX cycles. Thus, configuring a PDCCH-WUS based on the short DRX cycle to be also used when in long DRX requires further work from RAN1.
From the above it appears that it is safe to wait for further RAN1 progress on the PDCCH-WUS design to decide which solution is used.
[bookmark: _Toc16587917]Proposal 1: RAN2 waits for further progress on the PDCCH-WUS design from RAN1 before studying PDCCH-WUS position/period configuration/adaptation and associated UE behaviour when short DRX is configured.
Conclusion
This contribution discusses the possible impacts brought by mismatch between PDCCH periodicity and DRX cycle. The resulting observation and proposals are as follows:
Observation 1: It is unclear which of long or short DRX cycle the PDCCH-WUS periodicity should be mapped on when short DRX cycle is configured.
Proposal 1: RAN2 waits for further progress on the PDCCH-WUS design from RAN1 before studying PDCCH-WUS position/period configuration/adaptation and associated UE behaviour when short DRX is configured.
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