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1. Introduction
A new WID on LP-WUS/WUR has been approved at the RAN#102 meeting [1] and revised at the RAN#103[2]. In the WID, following objectives are included.
	· For CONNECTED mode, specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS including activation and deactivation procedure of LP-WUS monitoring (RAN2, RAN1)
· Check in RAN#105 for potential TU adjustment in RAN2
· Note: In CONNECTED mode, UE MR ultra-deep sleep is not considered, and UE RRM/RLM/BFD/CSI measurements are performed by MR



In RAN1#116-bis meeting, following agreements has been made [3],
	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 RAN1#116 meeting, following agreements has been made [3],
	R1-2401698	FL summary #1 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

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 C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· PDCCH monitoring possibly irrespective of drx-onDurationTimer
· Option 1-3: LP-WUS monitoring inside 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.

Agreement
For RRC CONNECTED mode, maximum number of LP-WUS information bits is up to X bits 
· FFS value X, which is no more than [8 or 16]

Agreement
For RRC CONNECTED mode, minimum time gap between LP-WUS reception and MR to start PDCCH monitoring is introduced considering at least following
· LP-WUS processing time
· MR transition time for ramp up
· Time/frequency synchronization of MR
· FFS whether UE can report supported minimum time gap from candidate values
FFS: Whether the minimum time gap values can be more than one

R1-2401836	FL summary #2 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)
Agreement
For RRC CONNECTED mode, from RAN1 perspective, 
· PDCCH monitoring triggered by LP-WUS is enabled/disabled by gNB RRC signaling
· FFS whether to support UE assistance.
· LP-WUS monitoring by UE is known to gNB.
· FFS whether implicit/explicit indication from UE is necessary
· In case LP-WUS monitoring is enabled, following options are further studied
· Option 1: No additional indication/condition are introduced for activation/deactivation of LP-WUS monitoring
· Option 2: Activation/deactivation of LP-WUS monitoring by gNB L1/L2 signaling with or without UE assistance.
· Option 3: Activation/deactivation of LP-WUS monitoring based on condition(s), such as timer.
· Option 4: Activation/deactivation of LP-WUS monitoring based on implicit indication/condition, e.g. UL transmission.




In this contribution, we describe our view for LP-WUS in RRC_CONNECTED
2. [bookmark: _Hlk149789986]Discussion
In the study phase, following higher-layer aspects in RRC_CONNECTED mode had been discussed.
· LP-WUS monitoring
· LP-WUS use options
· Configuration
· LP-WUS coexistence with DCP
Most of the above areas are covered by RAN1 discussions, and discussions are still ongoing.
Observation 1: Most of the LP-WUS in RRC_CONNECTED part are covered by RAN1 discussions, and discussions are still ongoing.
RAN2 should wait for RAN1 discussions to avoid duplication of discussions, as the discussion is still divergent between companies where RAN1 discussions are still ongoing.
Proposal 1: RAN2 should wait for RAN1 discussions where RAN1 discussion are still ongoing.

2.1. Configurable timer 
The following agreements were reached in last RAN1 meeting.
	For RRC CONNECTED mode, minimum time gap between LP-WUS reception and MR to start PDCCH monitoring is introduced considering at least following
· LP-WUS processing time
· MR transition time for ramp up
· Time/frequency synchronization of MR
· FFS whether UE can report supported minimum time gap from candidate values
FFS: Whether the minimum time gap values can be more than one




With regard to the minimum time gap between LP-WUS reception and MR to start PDCCH monitoring, we understand that it is not the task of RAN2 to define timegap values as a minimum requirement. However, we understand that if such values depend on the UE and have a large difference, then this time gap should be configurable.

The following figure shows the operation of duty-cycled WUR operation in TR38.869. About ‘Continuous WUR’ is still under discussion in RAN1, but at least WID states that at least duty-cycled monitoring is supported.
	[image: A screen shot of a computer
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Figure 7.3.2.2-1: Example for 'Duty-cycled WUR' operation




Similarly, we should discuss whether "timer", "length" and "offset" should be Configuratble or fixed, as shown in this diagram.
Proposal 2: RAN2 should discuss which variables should be configurable.

3. Conclusion
Observation 1: 	Most of the LP-WUS in RRC_CONNECTED part are covered by RAN1 discussions, and discussions are still ongoing.
Proposal 1: 	RAN2 should wait for RAN1 discussions where RAN1 discussion are still ongoing.
Proposal 2: 	RAN2 should discuss which variables should be configurable.
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