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1 Introduction
In RAN2 #123, for low-power wake-up signal we had the following agreement as captured that the LP-WUS for RRC connected will be studied as well [1]:
	· Expect that R2 could determine how/if to integrate LPWUS with DRX, determine impact to DRX, and identify MAC issues if any, with using LPWUS in CONNECTED. Additional scope FFS




As [Post123][060][LPWUS] Low-power receiver in RRC Connected is still ongoing, in this contribution, we would like to give more considerations on the monitoring of LP-WUS for RRC connected from the high layer point of view.
2 Discussion
Currently, DCP is configured outside DRX active time to indicates to start the onDurationTimer. If UE receives a DCP, and the DCP indicates to start the timer, UE should wake-up and start the onDurationTimer. Otherwise, UE should not wake-up and start the onDurationTimer. As DCP is already supported in legacy, LP-WUS can be used in junction with DCP which can help to reduce false alarm. It is natural that LP-WUS can wake UE up for DCP/DRX operation as legacy. If DCP is not configured, simply replacing DCP may not beneficial. We are OK to study LP-WUS may indicate whether to enter Active Time. Different from waiting for onDurationTimer by legacy DRX operation which appears periodically based on DRX configuration, the location of entering Active Time triggered by LP-WUS varies with detection of LP-WUS as LP-WUS triggers to start InactivityTimer directly. For this scheme, the latency can be shortened.
Proposal 1 RAN2 is suggested to discuss how LP-WUS works with C-DRX:
· Option 1: LP-WUS triggers DCP monitoring or triggers for PDCCH monitoring with DRX;

· Option 2: LP-WUS triggers UE to enter Active Time immediately, e.g., to start InactivityTimer.

Obviously for UE in RRC connected , it require UE-specific LP-WUS. Then how to move a UE into LP-WUS  monitoring should be discussed. Obviously, not all the UE going to LP-WUS monitoring especially if the LP-WUS is not available, e.g., LP-WUS coverage is not as good as the cell coverage. This means UE needs to be moved to LP-WUS monitoring and switched back for legacy paging monitoring when LP-WUS coverage is insufficient as agreed by RAN1. Similarly as in RRC_IDLE/RRC_INACTIVE, one option is that the UE determines whether to move into and move out of LP-WUS based on triggers. E.g. the UE may make decision based on the mobility, serving cell signal strength/quality, the traffic pattern, and/or some other information available at the UE. Similar as dataInactivityTimer, the UE may be configured by RRC with a Data inactivity monitoring functional timer when in RRC_CONNECTED and when the timer expires, UE will transit to LP-WUS monitoring.

Another way is that gNB determines whether to move a UE into or out of LP-WUS based on UE report. For LP-WUS activation/deactivation in RRC connected mode, different from the operation in RRC idle/inactive mode, the activation/deactivation procedure well-controlled by gNB is more desired. Some UEs in the network will not be able to benefit from LP-WUS, for example users with high mobility. In addition, LP-WUS will not be supported by all R18 UEs. Therefore, we think that a UE in favourable conditions would sub-scribe to gNB for LP-WUS is reasonable and it is better for NW to indicate UE to monitoring LP-WUS. 
Proposal 2 Activation of LP-WUS monitoring from NW for RRC connected mode based on UE assistant information is prioritized.
On exit of LP-WUS monitoring, similarly, as SR request or RACH in DRX trigger PDCCH monitoring, the transfer of mobile originated signalling or user data will transit UE out of LP-WUS monitoring at any time for PDCCH monitoring. In addition, similarly as in RRC_IDLE/RRC_INACTIVE, detecting a LP-WUS or detection of LP-SS below a threshold will transit UE out of ultra-low power for PDCCH monitoring. 
Proposal 3 RAN2 is suggested to discuss how UE deactivation LP-WUS monitoring: 
· Uplink transmission;
· LP-SS is below a threshold;
Unlike in RRC_IDLE/RRC_INACTIVE, it is beneficial that gNB has the up-to-date information on which receiver the UE is using to reduce the latency. SR request or RACH from UE is naturally an indication that UE has deactivated LP-WUS. However, if LP-SS is out of coverage, gNB will not know. It is FFS how gNB is informed of this which may need RAN1 input.
Proposal 4 RAN2 is suggested to discuss whether the network is or need to be aware of which receiver the UE uses for RRC connected. 
RAN2 has agreed that a UE can be configured to monitor DCP when connected mode DRX is configured. If LP-WUS id used in junction with DCP, it is obviously UE is configured with DRX. However, some people may want LP-WUS can be used for none-DRX UE. An example is when connected mode DRX is not configured UE wake up by LP-WUS to start PDCCH monitoring until the NW indicates UE to stop, e.g., PDCCH skipping given by the NW. For simplicity, RAN2 can confirm that for this release, LP-WUS can only be configured to UE with DRX configuration.

Note that in Rel-17 UE power saving, similar issue for PDCCH skipping on whether it can only apply to UE with DRX or none-DRX case was hotly discussed and finally only PDCCH within DRX active was specified.
Proposal 5 LP-WUS can only be configured to UE with C-DRX configuration.

And because of the limited time, we propose LP-WUS is not applicable for both of 2 DRX groups when 2 RF chains are involves.

Proposal 6 Dual DRX will not be considered for LP-WUS.
For LP-WUS monitoring for RRC Connected, it is expected that MR goes to micro deep sleep and no PDCCH monitoring is required unless triggered by LP-WUS or more triggering conditions. Such behaviour is similar as UE is switched to a dormancy BWP. As such, it seems that it is reasonable that UE stops BWP IAT timer and switching to default BWP or initial BWP is not necessary. Additionally, for SPS and CG is kept as deactivated while the UE monitors LP-WUS and MR is in sleep.
Proposal 7 RAN2 is suggested to discuss the LP-WUS impact on SPS, CG and the times.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 8 RAN2 is suggested to discuss how LP-WUS works with C-DRX:
· Option 1: LP-WUS triggers DCP monitoring or triggers for PDCCH monitoring with DRX;

· Option 2: LP-WUS triggers UE to enter Active Time immediately, e.g., to start InactivityTimer.

Proposal 9 Activation of LP-WUS monitoring from NW for RRC connected mode based on UE assistant information is prioritized.
Proposal 10 RAN2 is suggested to discuss how UE deactivation LP-WUS monitoring: 

· Uplink transmission;
· LP-SS is below a threshold;
Proposal 11 RAN2 is suggested to discuss whether the network is or need to be aware of which receiver the UE uses for RRC connected. 
Proposal 12 LP-WUS can only be configured to UE with DRX configuration.

Proposal 13 Dual DRX will not be considered for LP-WUS.
Proposal 14 RAN2 is suggested to discuss the LP-WUS impact on SPS, CG and the times.
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