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[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]In RAN#102, WI on Low-power wake-up signal and receiver for NR was approved for UE power saving[1]. The objectives of the WI include specifying procedures to allow UE MR PDCCH monitoring triggered by LP-WUS including activation and deactivation procedures of LP-WUS monitoring. In RAN1#116-bis, some issues are discussed and agreed for further study:
	Agreement
Update the following agreement in RAN1#116 in red:
Agreement
· For RRC CONNECTED mode, from RAN1 perspective, further study following LP-WUS procedures to trigger PDCCH monitoring:
· Case 1: PDCCH monitoring is triggered by LP-WUS with C-DRX configuration
· Option 1-1: LP-WUS monitoring according to the LP-WUS monitoring configuration before drx-onDurationTimer to trigger the starting of the drx-onDurationTimer.
· This option may replace DCP functionality
· Option 1-2: LP-WUS monitoring outside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· PDCCH monitoring possibly irrespective of drx-onDurationTimer
· Option 1-2-1: PDCCH monitoring may be additionally triggered based on legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· If this is adopted, it should be configured together with Option 1-1 to achieve power saving gain compared to legacy C-DRX
· Option 1-2-2: PDCCH monitoring is not triggered by legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· Option 1-3: LP-WUS monitoring inside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· Case 2: PDCCH monitoring is triggered by LP-WUS without C-DRX configuration. LP-WUS can be monitored at any time according to the LP-WUS monitoring configuration
· FFS duty-cycled and/or continuous LP-WUS monitoring
· Combination of options in Case 1 and combination of options in Case 1 and Case 2 are not precluded should be considered.
· RAN1 does not discuss C-DRX related timers other than drx-onDurationTimer, this topic is up to RAN2
· Note: Above does not preclude to support fallback mechanism to trigger PDCCH monitoring, if any



In this contribution, some issues on LP-WUS monitoring for UE in CONNECTED mode are discussed.
Discussion
LP-WUS monitoring procedure
[bookmark: OLE_LINK109][bookmark: OLE_LINK22][bookmark: OLE_LINK23]With option 1-1, UE does LP-WUS monitoring before DRX- on-durationTimer which has the same functionality as the wake-up indication in DCP. In addition, since DCI format2_6 for DCP also can contain the SCells dormancy/non-dormancy indication, to avoid monitoring both signals at the same time for dormancy and wake-up indication, the LP-WUS information for connected UE can also include the dormancy indication if gNB provided corresponding configuration.
Proposal 1: Consider including dormancy indication in LP-WUS for connected UE.
For option1-1 and option 1-2-1, since UE can only be triggered to start the drx-onDurationTimer after it has been waked up by LP-WUS, there is no additional latency reduction gain for continuous monitoring compared to duty-cycled LP-WUS monitoring. For option 1-2-2 and option 1-3, duty-cycled LP-WUS monitoring also works and can be configured with separate duty-cycle parameters if they are used in combination with other options.
[bookmark: _Toc159218375]Proposal 2: Consider duty-cycled LP-WUS monitoring for connected UE. 
Based on the agreements on the LP-WUS information structure, bitmap or multiple code point/bit blocks can be considered for groupcast LP-WUS and code point may better match unicast LP-WUS. Considering the lower spectrum efficiency of LP-WUS waveform, group-cast LP-WUS should be prioritized.
Proposal 3: Consider prioritizing group-cast LP-WUS for connected UEs.

[bookmark: OLE_LINK18]Activation and deactivation procedure
For a connected UE, it is straightforward for UE to follow the gNB’s configuration to monitor LP-WUS or not, just like the procedure for ps-PDCCH monitoring. On the other hand, Considering the target coverage of LP-WUS and LP-SS may align with the coverage of PUSCH for msg3, which usually is smaller than the coverage of DL PDCCH, UE may fall back to legacy PO monitoring when it moves out of coverage of LP-WUS and the cell-reselection has not been triggered. For this case, additional L1/L2 commands on WUS monitoring mode can be considered to get sync between gNB and UE. 
Meanwhile, for a cell with full LP-SS/LP-WUS coverage, no special configuration would be required. That is, LP-WUS could be configured/activated for a UE in the cell, and not used when it is released/de-activated by gNB in the cell.
Proposal 4: Consider both RRC signalling and L1/L2 command for activation and deactivation of LP-WUS monitoring.

Conclusion
In this contribution, we have the following observations and proposals:
[bookmark: _GoBack]Proposal 1: Consider including dormancy indication in LP-WUS for connected UE.
Proposal 2: Consider duty-cycled LP-WUS monitoring for connected UE. 
Proposal 3: Consider prioritizing group-cast LP-WUS for connected UEs.
Proposal 4: Consider both RRC signalling and L1/L2 command for activation and deactivation of LP-WUS monitoring.
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