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[bookmark: _Ref165266342]1 Introduction
There is no discussion on LP-WUS procedure in RRC_CONNECTED in last RAN2#125b.
Some agreements are made in RAN1#116b:
· 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.
· Combination of options in Case 1 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 we will provide our views on procedure of using LP-WUS with C-DRX based on RAN1 agreement.
2 Discussion
2.1 Current status
RAN2#126 (1 TU) @ May 2024
· LP-WUS operation in CONNECTED modes
· Initiate the discussion on the configuration, activation/deactivation.
· Initiate the discussion on the procedure of using LP-WUS with/without C-DRX. 
2.2 Procedure of using LP-WUS with C-DRX
RAN1 has precluded the case of LP-WUS without C-DRX, as it could impact more functionality such as RRM measurement requirement or any other possible transmission during C-DRX active window. Therefore, only the case of LP-WUS with C-DRX can be considered.
Proposal 1: RAN2 to assume that the LP-WUS is always configured with C-DRX in RRC_CONNECTED.
To our understanding, the option 1-1 (DCP-like solution) is the simplest one as shown in Fig.1, and the power saving gain is only from replacement from DCP to LP-WUS, but no any latency optimization. In fact by introducing LP-WUS, not only power consumption is reduced but also latency optimization can be considered. Therefore, only considering option 1-1 is not good enough in terms of LP-WUS applied in RRC_CONNECTED.
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Fig.1 option 1-1, DCP-like solution
For option 1-2, there are two interpretations:
Option 1-2-1: PDCCH monitoring may be additionally triggered based on legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
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Fig.2 option 1-2-1, DRX onD timer starts as legacy
Option 1-2-2: PDCCH monitoring is not triggered by legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
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Fig.2 option 1-2-2, DRX onD timer will not start as legacy
To our understanding, option 1-2-2 looks a little strange when we say C-DRX is configured, but drx-onDurationTimer will not start, which means only LP-WUS can trigger PDCCH monitoring. To some extent it is equivalent to LP-WUS without C-DRX which is already precluded by RAN1. The goal for option 1-2-2 is to further reduce UE power consumption since there is no need to start drx-onDurationTimer. However, even though we go for option 1-2-2, it doesn’t not mean every drx-onDurationTimer will be started each time, in fact, drx-onDurationTimer could be conditionally started considering a combination of LP-WUS or DCP. Take DCP as an example, besides LP-WUS to trigger PDCCH monitoring, the drx-onDurationTimer still works as legacy, i.e., if there is DCP indication, drx-onDurationTimer will be started, and otherwise, it will not be started. In this sense, option 1-2-1 is worthwhile with power saving gain.
For option 1-2-1, key point is mentioned above, that is drx-onDurationTimer should be started conditionally based on either LP-WUS or DCP. 
For LP-WUS triggering solution, one question is that how to combine option 1-2-1 with option 1-1. To our understanding, some LP-WUS will trigger a new active timer, and some LP-WUS will trigger drx-onDurationTimer. Do we need two types of LP-WUS occasion configuration (i.e., part of LP-WUS is offset specific to drx-onDurationTimer, part of LP-WUS is located anywhere outside of C-DRX active time). We think this makes things complicated and not needed. In fact we can only provide one LP-WUS occasion configuration, and the periodicity of C-DRX may be integer multiple of periodicity of LP-WUS. Then the closet LP-WUS will be used to trigger drx-onDurationTimer and other LP-WUS is used to trigger new active timer. Details about what is closet LP-WUS could be FFS. Details about other C-DRX timer, e.g., drx-InactivityTimer could be FFS. Shown as Fig.3


Fig.3 option 1-2-1 combined with option 1-1
For DCP triggering solution, it seems like the UE could monitor two types of wake-up signal, and LP-WUS is used to directly trigger PDCCH monitoring (within a new active window), and DCP is also needed to monitor to decide whether to start drx-onDurationTimer. Since this is RRC_CONNECTED, there is no too much power consumption for the transition of MR, only LP-WUS and DCP monitoring is not a big problem, and furthermore, if LP-WUS in RRC_CONNECTED is not a UE specific wake up signal, false alarm issue still exists, then DCP will be helpful in this situation. Therefore, option 1-2-1 combined with DCP still can be considered.
Proposal 2: support option 1-2-1 in a combination with option 1-1 or DCP mechanism.
3 Conclusions
Proposal 1: RAN2 to assume that the LP-WUS is always configured with C-DRX in RRC_CONNECTED.
Proposal 2: support option 1-2-1 in a combination with option 1-1 or DCP mechanism.
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