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Introduction
[bookmark: OLE_LINK24]In RAN #94 meeting, new study item on low-power Wake-up Signal and Receiver for NR was approved in [1] and the latest revision was updated in [2].
In RAN #101 meeting, some issues on the scope of Rel-19 LP-WUS WI was discussed and summarized in [3]. Furthermore, a potential WI scope of Rel-19 LP-WUS was listed as follows in [4].
	[bookmark: OLE_LINK26]Potential objectives:
· Waveform & LP-SS support
· Waveform-option-1 + waveform-point-3, or waveform-point-3 only → Further downselection
· Waveform-option-1: OOK-1 and/or OOK-4, as described in section 7.2.1.1 (A)(D) in TR38.869. 
· Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlayed OFDM sequences over OOK symbol
· For RRC IDLE/INACTIVE, in addition to existing PSS/SSS, LP-SS (, i.e., OOK-1 and/or OOK-4 waveform with/without overlayed OFDM sequences with potential further down selection in WI phase) for LP-WUR that cannot receive existing PSS/SSS, is supported for synchronization and/or RRM for serving cell.
· For IDLE/INACTIVE operation, specify
· UE serving cell RRM measurement offloaded from MR to LR
· [bookmark: OLE_LINK47]Further time domain relaxation (at least X times) of UE MR RRM measurement for both serving and neighbor cell measurement
· X to be determined in the WI phase
· Note: For CONNECTED mode, UE RRM/RLM/BFD/CSI measurements are performed by MR
· To specify an LP-WUS design commonly applicable to both IDLE/INACTIVE and CONNECTED modes
· For IDLE/INACTIVE mode, to specify procedures to allow UE MR paging monitoring triggered by LP-WUS
· For CONNECTED mode, to specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS
· At least duty-cycled monitoring for LP-WUS is supported
· Note: LP-WUS shall be able to reach at least the coverage of PUSCH for message3


[bookmark: OLE_LINK28]In this contribution, further discussion on the WI scope is provided. In the end, a modified WI scope is proposed.
Discussion
1.1 [bookmark: OLE_LINK6] LP-WUS waveform
[bookmark: OLE_LINK8]In RAN #101 meeting, the LP-WUS waveform was discussed, and 4 directions were identified in [3]. And it is concluded that future discussion will focus on direction 1 and direction 2.
	· Direction 1 (Number of supporting companies:13):
· [bookmark: OLE_LINK9]Waveform-option-1: OOK-1 and/or OOK-4, as described in section 7.2.1.1 (A)(D) in TR38.869. 
· [bookmark: OLE_LINK2][bookmark: OLE_LINK29]Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlayed OFDM sequences over OOK symbol
· [bookmark: OLE_LINK7]For RRC IDLE/INACTIVE, in addition to existing PSS/SSS, LP-SS (, i.e., OOK-1 and/or OOK-4 waveform with/without overlayed OFDM sequences with potential further down selection in WI phase) for LP-WUR that cannot receive existing PSS/SSS, is supported for synchronization and/or RRM for serving cell. 
· Direction 2 (Number of supporting companies:13):
· [bookmark: OLE_LINK31][bookmark: OLE_LINK80]Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlayed OFDM sequences over OOK symbol
· For RRC IDLE/INACTIVE, in addition to existing PSS/SSS, LP-SS (, i.e., OOK-1 and/or OOK-4 waveform with/without overlayed OFDM sequences with potential further down selection in WI phase) for LP-WUR that cannot receive existing PSS/SSS, is supported for synchronization and/or RRM for serving cell. 



Furthermore, shown as follows in [4], direction 1 and direction 2 is suggested to be down-selected:
	[bookmark: OLE_LINK25]Waveform-option-1 + waveform-point-3, or waveform-point-3 only →Further downselection
· [bookmark: OLE_LINK76][bookmark: OLE_LINK82]Waveform-option-1: OOK-1 and/or OOK-4, as described in section 7.2.1.1 (A)(D) in TR38.869. 
· Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlayed OFDM sequences over OOK symbol



[bookmark: OLE_LINK37]Therefore, a more detailed analysis for Waveform-option-1 and Waveform-option-3 are provided in this section.
[bookmark: OLE_LINK77][bookmark: OLE_LINK4][bookmark: OLE_LINK101][bookmark: OLE_LINK78][bookmark: OLE_LINK100][bookmark: OLE_LINK111][bookmark: _Hlk152090504][bookmark: OLE_LINK109][bookmark: OLE_LINK85][bookmark: OLE_LINK110][bookmark: OLE_LINK108]For Waveform-option-1, it applies to the three types of LP-WUR architectures identified in section 7.1.1 of TR38.869, e.g., IF envelope detection, Heterodyne architecture and Homodyne/zero-IF architecture with baseband envelope detection. It should be noted that receiver with I/Q branches is not needed for this waveform. Considering the thorough discussion and evaluation results on timing error impact/frequency error impact/coverage/RRM measurement/receiver complexity on the waveform options during SI, Waveform-option-1 has the best performance in overall among the mentioned waveforms. Therefore, it is proposed that Waveform-option-1 should be supported as baseline waveform for LP-WUS in WI. 
Observation 1: In overall, Waveform-option-1 has the best performance among the different waveform options considering the thorough discussion and evaluation results on PSG/latency/timing error impact/frequency error impact/coverage/overhead/RRM measurement/receiver complexity during SI.
[bookmark: OLE_LINK79]For Waveform-option-3, receiver with I/Q branches is mandatory for LP-WUR. Moreover, Waveform-option-3 can be categorized into the two sub-options as follows: 
· [bookmark: OLE_LINK83][bookmark: OLE_LINK87][bookmark: OLE_LINK84][bookmark: OLE_LINK88]Option-3-1: OFDM sequences are overlaid on OOK symbols without any information carried by the OFDM sequences.
· [bookmark: OLE_LINK94][bookmark: OLE_LINK89]Option-3-2: OFDM sequences are overlaid on OOK symbols with some bit information carried by the OFDM sequences.
[bookmark: OLE_LINK90][bookmark: OLE_LINK105][bookmark: OLE_LINK99][bookmark: OLE_LINK91][bookmark: OLE_LINK106]For Option-3-1, it is just used to improve detection performance of OOK-1/OOK-4 at the cost of receiver complexity/power consumption.
[bookmark: OLE_LINK112]Observation 2: For Waveform-option-3, if OFDM sequences is just used to improve detection performance of OOK-1/OOK-4 without information bit carried by the OFDM sequence, complexity/power consumption of receiver will be increased compared with Waveform-option-1.
[bookmark: OLE_LINK113][bookmark: OLE_LINK96][bookmark: OLE_LINK86][bookmark: OLE_LINK102][bookmark: OLE_LINK97][bookmark: OLE_LINK93][bookmark: OLE_LINK95][bookmark: OLE_LINK98][bookmark: OLE_LINK103][bookmark: OLE_LINK81]For Option-3-2, both OOK symbols and OFDM sequences are used to carry information bits. For example, if 3-bit information is carried by 8 OFDM sequences, one sequence selected from the 8 sequences is overlaid on the OOK symbol with value of “1” in transmitter side. In receiver side, successful detection of OFMD sequence can only happens when OOK is successfully detected, since the time domain location of the transmitted OFDM sequence is determined by the time domain location of the transmitted OOK symbol with value of “1”. Therefore, OFDM sequence detection performance depends on the OOK detection performance. Since blind sequence detection should be applied to acquire the bit information in Option-3-2, the receiver complexity/power consumption of Option-3-2 will obviously increase compared with Option-3-1. As the number of information bit carried by OFDM sequence increases, the required blind detection times will increase exponentially. Thus, the receiver complexity/power consumption is increased more seriously.
[bookmark: OLE_LINK114][bookmark: OLE_LINK104]Observation 3: For Waveform-option-3, if information bits are carried by OFDM sequences over OOK symbols, it has the following drawbacks.
· OFDM sequence detection performance depends on the OOK detection performance.
· Compared with Waveform-option-1, much higher receiver complexity/power consumption is required.
· As the number of information bit carried by OFDM sequence increases, the required blind detection times will increase exponentially.
· The receiver complexity/power consumption is increased more seriously.
[bookmark: OLE_LINK115][bookmark: OLE_LINK116]Furthermore, it should be noted that the discussion and performance evaluation of Waveform-option-3 is not sufficient during SI. In TR38.869 very few evaluation results are provided for this waveform. Especially for Option-3-2, no evaluation result has been provided so far. Therefore, further evaluation on this waveform is needed before the decision of whether to support it for LP-WUS. 
[bookmark: OLE_LINK117]Observation 4: For Waveform-option-3, discussion and performance evaluation of Waveform-option-3 is not sufficient during SI. Especially for Option-3-2, no evaluation result has been provided so far.
[bookmark: OLE_LINK27]Proposal 1: For LP-WUS waveform selection, Waveform-option-1 should be supported as baseline waveform for LP-WUS in WI.
· Further evaluation of on Waveform-option-3 is needed before the decision of whether to support it for LP-WUS.
1.2  LP-WUS for IDLE/INACTIVE mode
2.2.1 LP-SS
For LP-WUR architectures with only OOK envelope detection identified in section 7.1.1 of TR38.869 is supported, LP-SS should be supported for synchronization and/or serving cell measurement.
For LP-WUR architectures with I/Q branches, existing PSS/SSS can be reused for synchronization and/or serving cell measurement. Furthermore, if LP-SS is additionally supported, LP-SS detection through I branch can also be used for this LP-WUR architecture for synchronization and/or serving cell measurement with the following advantages,
· Less power consumption.
· For LP-WUR configured in a separate band/frequency, UE doesn’t need to perform RF retuning for synchronization and/or serving cell measurement. 
However, LP-SS is a new signal, its overhead should be taken into account in LP-SS design to minimize the system impact.
[bookmark: OLE_LINK30]Proposal 2: For RRC_IDLE/INACTIVE mode, LP-SS should be supported at least for LP-WUR that cannot receive existing PSS/SSS for synchronization and/or serving cell measurement. 
· The impact on system overhead should be minimized in LP-SS design .
[bookmark: OLE_LINK20][bookmark: OLE_LINK44]2.2.2 RRM measurement
In SI phase, RAN1 has carried out evaluations on the UE power saving and latency benefit of using LP-WUS/WUR for IDLE/INACTIVE UEs. The following observation is captured in TR 38.869.
	UE power saving gain cannot be observed if the existing Rel-18 MR RRM measurement periodicity for serving and neighbour cells are applied and UE MR enters in ultra-deep sleep during LP LP-WUS monitoring, therefore MR serving and neighbour cell measurement with further time domain relaxation than that is allowed in Rel-18 specification for IDLE/INACTIVE and/or at least serving cell RRM offloaded from MR to LR are beneficial. 


Observation 5: It is identified in TR38.869 that MR serving and neighbour cell measurement with further time domain relaxation than that is allowed in Rel-18 specification for IDLE/INACTIVE and/or at least serving cell RRM offloaded from MR to LR are beneficial to UE power saving.
[bookmark: OLE_LINK12][bookmark: OLE_LINK5]The following aspects for RRM relaxation should be further specified in LP-WUS WI, including:
· Offloading of RRM measurements from MR to LR for RRC_IDLE/INACTIVE mode. 
· Measurement metrics. 
· Relaxation methods for MR serving cell and neighboring cell measurement.
· Separate RRM relaxation factors for serving cell and neighbor cell.
[bookmark: OLE_LINK35]Proposal 3: The following aspects for RRM relaxation should be further specified in LP-WUS WI, including:
· Offloading of RRM measurements from MR to LR for RRC_IDLE/INACTIVE mode. 
· Measurement metrics. 
· Relaxation methods for MR serving cell and neighboring cell measurement.
· [bookmark: OLE_LINK41]Separate RRM relaxation factors for serving cell and neighbor cell.
[bookmark: OLE_LINK14]2.2.3 Wake-up procedures
The wake-up procedure depends on whether the LP-WUS is UE specific wake-up indication or group specific wake-up indication. 
[bookmark: OLE_LINK10]If LP-WUS is used to wake up a group of UEs, this group of UEs should monitor the subsequent POs for more accurate paging information and decide whether it should perform the subsequent procedures.
If LP-WUS is used to wake up a specific UE, LP-WUS can be used to trigger RACH procedure directly. Compared with the case of “trigger paging monitoring”, triggering RACH procedure directly has benefit on latency and overhead saving.
[bookmark: OLE_LINK16]Moreover, if LP-WUS is used to wake up UE for PO monitoring, dynamic PO has benefit on latency reduction compared with existing PO in fixed location.
In SI phase, RAN2 has studied LP-WUS monitor and wake procedure and conclude the feasibility of supporting LP-WUS to wake up UE and control paging/PEI monitoring while either all the UEs or a subset of UEs (with LP-WUS UE sub-grouping supported) could be triggered to wake up to monitor paging in associated POs. Supporting sub-grouping can be used to reduce the negative impact from false alert, i.e., unnecessary energy consumption in the UE caused by paging intended for another UE. 
The entry and exit condition of using LP-WUS has also been studied in RAN2 with the common understanding that the condition(s) could be at least based on the serving cell measurement using LR and/or MR and would be provided via system information or dedicated RRC message.
[bookmark: OLE_LINK33]Proposal 4: For IDLE/INACTIVE mode, specify procedures to:
· [bookmark: OLE_LINK36]Allow UE MR to monitor paging /initiate RACH procedure triggered by LP-WUS;
· Support LP-WUS UE sub-grouping to reduce false alert;
· Provide LP-WUS configuration, including the entry and exit condition of using LP-WUS.
1.3 [bookmark: OLE_LINK1] LP-WUS for RRC_CONNECTED mode
Based on the evaluation results from TR38.869, significant power saving gain and UPT gain can be obtained via LP-WUS in CONNECTED mode. RAN2 has also studied the procedure where network control/configure/activate LR for LP-WUS monitoring in RRC_CONNECTED mode, and concluded the feasibility for LP-WUS to control PDCCH monitoring by MR with / without C-DRX.
[bookmark: OLE_LINK55][bookmark: OLE_LINK13]Observation 6: Significant power saving gain and UPT gain can be obtained via LP-WUS in CONNECTED mode. 
Proposal 5: Support LP-WUS for CONNECTED mode.
· [bookmark: OLE_LINK17]Principles of LP-WUS design in IDLE/INACTIVE and CONNECTED modes
[bookmark: OLE_LINK3]For waveform design, a common design applicable to both IDLE/INACTIVE and CONNECTED modes should be considered to reduce the standardization workload. That is, the waveform could be applied for both connected mode and IDLE/INACTIVE mode. However, whether common design can be applied in some other aspects may need further discussion. For example, the required LP-WUS structure for IDLE/INACTIVE and CONNECTED modes may be different, i.e., the fine/coarse synchronization can be maintained by MR, the preamble may not be needed in CONNECTED mode to save some resource overhead. Moreover, other requirements, such as code rate, carried information bit, occupied OFDM symbols, may also be different for IDLE/INACTIVE and CONNECTED modes. 
Therefore, it is proposed that specific aspects for LP-WUS common design applicable to both IDLE/INACTIVE and CONNECTED modes may need further confirmation in WI stage.
Proposal 6: LP-WUS common design principle could be considered applicable to both IDLE/INACTIVE and CONNECTED modes.
· FFS the specific aspects.
1.4 LP-WUS monitoring schemes
In CONNECTED mode, always-on monitoring is beneficial especially for XR use case, based on the evaluation in the TR. For FTP3 or IM traffic, the periodicity for duty cycle monitoring also should not be too large, which depends on the traffic arrival. For example, if the traffic periodicity is about 200ms, the duty cycle of LP-WUS should be no more than that. Therefore, in CONNECTED mode, the always-on monitoring and duty-cycled LP-WUS with a relative smaller periodicity can be considered.
[bookmark: OLE_LINK53][bookmark: OLE_LINK58]In IDLE/INACTIVE mode, duty cycle monitoring with a relatively larger periodicity is also beneficial for UE PSG. For always-on monitoring, it can be applied for time sensitive use cases. For example, as stated in SID, in fire detection and extinguishment use case, fire shutters shall be closed and fire sprinklers shall be turned on by the actuators within 1 to 2 seconds from the time the fire is detected by sensors. In this case, always-on monitoring can help reduce the delay to be within 1 second even the MR is in ultra-deep sleep. If the MR enters deep sleep in IDLE/INACTIVE state, always-on monitoring could achieve smaller latency.
Therefore, for both CONNECTED mode and idle/inactive mode, both always-on monitoring and duty cycled monitoring of LP WUS should be supported.
[bookmark: OLE_LINK11]Proposal 7: Both always-on monitoring and duty-cycled monitoring of LP-WUS monitoring should be supported.	
1.5 [bookmark: OLE_LINK32] WI scope revision
[bookmark: OLE_LINK15][bookmark: OLE_LINK19]In this section, a modified WI scope is proposed as follows. It is noted that, the red part is the highlighted difference compared with [4].
	Justification
· Support the RedCap and eMBB use cases
· RedCap including eRedCap
· IoT use cases, e.g., industrial wireless sensors, controllers,actuators 
· Wearables cases, e.g.,smart watches, rings, eHealth related devices and medical monitoring devices
· eMBB cases, e.g.,XR/smart glasses, smart phones
· Deployment scenario for LP-WUS/WUR includes at least FR1 band
· Aim for substantial power saving gain and lower latency to serve the use cases mentioned above.
Potential objectives:
· Waveform & LP-SS support
· Waveform-option-1 should be supported as baseline waveform for LP-WUS in WI. Decide whether to support Waveform-option-3 for LP-WUS based on the evaluation in WI phase 
· Waveform-option-1: OOK-1 and/or OOK-4, as described in section 7.2.1.1 (A)(D) in TR38.869. 
· Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlaid OFDM sequences over OOK symbol
· For RRC IDLE/INACTIVE, LP-SS (, i.e., OOK-1 and/or OOK-4 waveform with/without overlaid OFDM sequences with potential further down selection in WI phase) should be supported at least for LP-WUR that cannot receive existing PSS/SSS for synchronization and/or RRM of serving cell 
· Overhead should be taken into account in LP-SS design to minimize the system overhead.
· For IDLE/INACTIVE operation, specify
· UE serving cell RRM measurement offloaded from MR to LR
· Measurement metrics 
· Relaxation methods for MR serving cell and neighboring cell measurement
· Separate RRM relaxation factors for serving cell and neighbor cell
· Note: For CONNECTED mode, UE RRM/RLM/BFD/CSI measurements are performed by MR
· Strive to consider a common LP-WUS design principle applicable to both IDLE/INACTIVE and CONNECTED modes
· For IDLE/INACTIVE mode, to specify procedures to 
· Allow UE MR to perform paging monitoring/initiate RACH procedure triggered by LP-WUS
· Support LP-WUS UE sub-grouping to reduce false alert;
· Provide LP-WUS configuration, including the entry and exit condition of using LP-WUS.
· For CONNECTED mode, to specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS
· Both duty-cycled monitoring and always-on monitoring for LP-WUS is supported
· Note: LP-WUS shall be able to reach at least the coverage of PUSCH for message3



Conclusion
For Rel-19 LP-WUS, the following observations, proposals and WID update are given.
Observation 1: In overall, Waveform-option-1 has the best performance among the different waveform options considering the thorough discussion and evaluation results on PSG/latency/timing error impact/frequency error impact/coverage/overhead/RRM measurement/receiver complexity during SI.
Observation 2: For Waveform-option-3, if OFDM sequences is just used to improve detection performance of OOK-1/OOK-4 without information bit carried by the OFDM sequence, complexity/power consumption of receiver will be increased compared with Waveform-option-1.
Observation 3: For Waveform-option-3, if information bits are carried by OFDM sequences over OOK symbols, it has the following drawbacks.
· OFDM sequence detection performance depends on the OOK detection performance.
· Compared with Waveform-option-1, much higher receiver complexity/power consumption is required.
· As the number of information bit carried by OFDM sequence increases, the required blind detection times will increase exponentially.
· [bookmark: _GoBack]The receiver complexity/power consumption is increased more seriously.
Observation 4: For Waveform-option-3, discussion and performance evaluation of Waveform-option-3 is not sufficient during SI. Especially for Option-3-2, no evaluation result has been provided so far.
Observation 5: It is identified in TR38.869 that MR serving and neighbour cell measurement with further time domain relaxation than that is allowed in Rel-18 specification for IDLE/INACTIVE and/or at least serving cell RRM offloaded from MR to LR are beneficial to UE power saving.
Observation 6: Significant power saving gain and UPT gain can be obtained via LP-WUS in CONNECTED mode. 

Proposal 1: For LP-WUS waveform selection, Waveform-option-1 should be supported as baseline waveform for LP-WUS in WI.
· Further evaluation of on Waveform-option-3 is needed before the decision of whether to support it for LP-WUS.
Proposal 2: For RRC_IDLE/INACTIVE mode, LP-SS should be supported at least for LP-WUR that cannot receive existing PSS/SSS for synchronization and/or serving cell measurement. 
· The impact on system overhead should be minimized in LP-SS design .
Proposal 3: The following aspects for RRM relaxation should be further specified in LP-WUS WI, including:
· Offloading of RRM measurements from MR to LR for RRC_IDLE/INACTIVE mode. 
· Measurement metrics. 
· Relaxation methods for MR serving cell and neighboring cell measurement.
· Separate RRM relaxation factors for serving cell and neighbor cell.
Proposal 4: For IDLE/INACTIVE mode, specify procedures to:
· Allow UE MR to monitor paging /initiate RACH procedure triggered by LP-WUS;
· Support LP-WUS UE sub-grouping to reduce false alert;
· Provide LP-WUS configuration, including the entry and exit condition of using LP-WUS.
Proposal 5: Support LP-WUS for CONNECTED mode.
Proposal 6: LP-WUS common design principle could be considered applicable to both IDLE/INACTIVE and CONNECTED modes.
· FFS the specific aspects.
Proposal 7: Both always-on monitoring and duty-cycled monitoring of LP-WUS monitoring should be supported.

A modified WI scope is proposed as follows, and the red part is the highlighted difference compared with [4].
	[bookmark: OLE_LINK21]Justification
· Support the RedCap and eMBB use cases
· RedCap including eRedCap
· IoT use cases, e.g., industrial wireless sensors, controllers,actuators 
· Wearables cases, e.g.,smart watches, rings, eHealth related devices and medical monitoring devices
· eMBB cases, e.g.,XR/smart glasses, smart phones
· Deployment scenario for LP-WUS/WUR includes at least FR1 band
· Aim for substantial power saving gain and lower latency to serve the use cases mentioned above.
Potential objectives:
· Waveform & LP-SS support
· Waveform-option-1 should be supported as baseline waveform for LP-WUS in WI. Decide whether to support Waveform-option-3 for LP-WUS based on the evaluation in WI phase 
· Waveform-option-1: OOK-1 and/or OOK-4, as described in section 7.2.1.1 (A)(D) in TR38.869. 
· Waveform-option-3: Harmonized design that accommodates OOK-1/OOK-4 and OFDM waveform, i.e., specified overlaid OFDM sequences over OOK symbol
· For RRC IDLE/INACTIVE, LP-SS (, i.e., OOK-1 and/or OOK-4 waveform with/without overlaid OFDM sequences with potential further down selection in WI phase) should be supported at least for LP-WUR that cannot receive existing PSS/SSS for synchronization and/or RRM of serving cell 
· Overhead should be taken into account in LP-SS design to minimize the system overhead.
· For IDLE/INACTIVE operation, specify
· UE serving cell RRM measurement offloaded from MR to LR
· Measurement metrics 
· Relaxation methods for MR serving cell and neighboring cell measurement
· Separate RRM relaxation factors for serving cell and neighbor cell
· Note: For CONNECTED mode, UE RRM/RLM/BFD/CSI measurements are performed by MR
· Strive to consider a common LP-WUS design principle applicable to both IDLE/INACTIVE and CONNECTED modes
· For IDLE/INACTIVE mode, to specify procedures to 
· Allow UE MR to perform paging monitoring/initiate RACH procedure triggered by LP-WUS
· Support LP-WUS UE sub-grouping to reduce false alert;
· Provide LP-WUS configuration, including the entry and exit condition of using LP-WUS.
· For CONNECTED mode, to specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS
· Both duty-cycled monitoring and always-on monitoring for LP-WUS is supported
· Note: LP-WUS shall be able to reach at least the coverage of PUSCH for message3
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