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1. Introduction
[bookmark: OLE_LINK12]In RAN#103 meeting, the revised WID for R18 low-power Wake-up Signal and Receiver for NR was agreed [1]. In this WID, the objective of the RRC_CONNECTED mode is as follows:
	· 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 this contribution, we will discuss the RAN2 impacts on RRC_CONNECTED procedures with LP-WUS/WUR.
2. Discussion
2.1. General
In RAN1#116 meeting, RAN1 has discussed the LP-WUS operation methods in RRC_CONNECTED and achieved some conclusions, which are summarized as follows [2]:
	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.


It could be found that RAN1 has identified several options on the LP-WUS operation in RRC_CONNECTED. Besides, according to the study in Rel-18 in [3], different options could achieve different power saving gain (PSG) and have different user-perceived throughput (UPT) or capability impacts, which are summarized in Annex. It could be observed that significant power saving gain could be obtained via LP-WUS comparing the existing power saving schemes. For UPT impacts, the Case 2 and Option 1-2 of Case 1 could acquire more gain, and the loss in Option 1-1 of Case 1 is around 10%. For capability impact, Option 1-3 of Case 1 is marginal. 
Observation 1: LP-WUS in RRC_CONNECTED mode could achieve significant power saving gain while guarantee the users experience, e.g. UPT or capacity.
2.2. RAN2 impacts on different options
In RRC_CONNECTED mode , the LP-WUS is expected to be used to trigger the MR to monitor PDCCH. RAN2 has discussed the LP-WUS operation methods in the SI phase and reached the following conclusion [3]:
Table 1: LP-WUS operation methods in RRC_CONNECTED
	LP-WUS application
	Details
	Start PDCCH monitoring condition
	Stop PDCCH monitoring condition

	Direction 1: LP-WUS monitoring occasion is determined based on timer(s) related C-DRX
	Option 1: similar to Rel-16 DCP, i.e. the LP-WUS monitoring occasion is located before drx-onDurationTimer.
	If LP-WUS addressed to UE or UE’s subgroup is detected and the legacy drx-onDurationTimer is started
	

It could follow legacy, i.e. at expiration of a C-DRX timer, e.g. C-DRX drx-OnDurationTimer or when the UE receives Rel-17 PDCCH skipping indication (if supported and configured).


	
	Option 2: the LP-WUS monitoring occasion is located at any time outside DRX active time to indicate UE to enter into active time

	

If LP-WUS addressed to UE or UE’s subgroup is detected


	

	Direction 2: LP-WUS monitoring occasion is not determined based on timer(s) related C-DRX
	Option 4: the LP-WUS monitoring occasion is located at any time regardless of whether DRX is configured or not.
	
	

	Direction 3: LP-WUS is transparent to current MAC operation
	The LP-WUS monitoring occasion should be determined based on physical layer design/restriction.
This direction may not have any impact on MAC.
	N/A
	N/A


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It could be observed that the LP-WUS operation methods agreed for further study in RAN1 have been also discussed by RAN2 in the SI phase. RAN2 concluded to further discuss all options except option 1-3 of Case 1. Considering the latest discussion progress in RAN1, RAN2 should discuss the corresponding impacts of all potential options/cases from RAN1. In our understanding either RAN1 or RAN2 could make the final decision on the LP-WUS operation method(s) in RRC_CONNECTED mode. 
Proposal 1: In RRC_CONNECTED mode, RAN2 to further discuss the impacts of LP-WUS operation methods identified in RAN1.
2.1.1 RAN2 impacts on option 1-1 of Case1
For option 1-1: LP-WUS monitoring according to the corresponding configuration before drx-onDurationTimer to trigger the starting of drx-onDurationTimer, one common understanding is that this option may replace the DCP functionality. 
In this section, we will briefly introduce the DCP functionality and propose our views for LP-WUS based on the DCP feature.
DCP configuration
For DCP configuration, the DCP occasion is located at a configured time offset before the start of drx-onDurationTimer. We think the DCP configuration could be reused for LP-WUS for option 1-1, while the range of time offset could be further decided by RAN1. The following figure shows an example of the LP-WUS configuration:


Figure 1: LP-WUS to trigger the starting of the drx-onDurationTimer
Proposal 2: For LP-WUS operation method Option 1-1, similar as DCP, the LP-WUS occasion locates at a configured time offset before the start of drx-onDurationTimer. The range of time offset is determined by RAN1.
DCP collides with DRX active time/ measurement gap/BWP switching interruption length/RAR for BFR
In Rel-16 Power Saving WID, RAN2 has discussed the collision scenario for DCP:
· [bookmark: _Hlk162883800]DCP occasion is overlapped with the active time. In this case, UE doesn’t monitor DCP during the DRX active time
· DCP occasion is overlapped with the measurement gap or within BWP switching interruption length
· DCP collides with the RAR addressed to C-RNTI, i.e., DCP occasion is during ra-ResponseWindow for BFR via RACH.
When the above collision occurs, UE won’t monitor the DCP and will start the corresponding drx-onDurationTimer directly. For simplicity, we could just follow the DCP design for the case that LP-WUS monitoring occasion collides with the DRX active time/measurement gap/BWP switching interruption length/RAR for BFR.
DCP miss-detection
Besides, without any collision, it is still possible that UE cannot detect the DCP, e.g. the channel quality is not good enough for DCP reception. In DCP design, it is up to the network to configure whether UE should start the corresponding drx-onDurationTimer, i.e. based on the RRC parameter ps-WakeUp.  To handle the miss-detection of LP-WUS, we could introduce a similar RRC parameter, e.g. Ps-WakeUp-LPWUS to control whether UE should start the corresponding drx-onDurationTimer.
DCP impacts on CSI/L1 measurement report and SRS transmission
If the DCP indicates not to start the drx-onDurationTimer, for current symbol n within drx-onDurationTimer duration but UE is not within the DRX active time in symbol n, UE won’t transmit the SRS or report the semi-persistent CSI, and based on the RRC configuration to determine whether to report the periodic CSI that is L1-RSRP, i.e., the parameter ps-TransmitPeriodicL1-RSRP, or periodic CSI, i.e., the parameter ps-TransmitOtherPeriodicCSI. We think a similar mechanism could be re-used for LP-WUS.
DCP impact on RRM/RLM measurement
The introduction of DCP won’t impact the RLM and RRM measurements. According to the LP-WUS WID, it could be observed that RRM/RLM/BFD/CSI measurements are performed via MR, so the introduction of LP-WUS won’t impact the RRM/RLM/BFD/CSI measurement which is similar to the DCP.
In summary, there is no need for RAN2 to re-discuss the same issues on DCP for LP-WUS, same functionalities for DCP could be reused for LP-WUS for simplicity. Only if RAN1/RAN2 identifies some specific issues on re-using the DCP functionalities directly, we could discuss it case by case.
Proposal 3: For LP-WUS operation method Option 1-1, RAN2 assumes the functionalities /operations introduced for DCP are re-used by default, unless any critical issue is identified by RAN1/RAN2. 
2.1.2 RAN2 impacts on option 1-2 of Case1
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For option 1-2: LP-WUS monitoring outside C-DRX active time according to the corresponding configuration to trigger PDCCH monitoring. It could be observed that, the PDCCH monitoring is controlled by LP-WUS. However, whether there is PDCCH monitoring in legacy C-DRX active time, e.g. during drx-onDurationTimer, is not clear during RAN1 discussion. There may be two understandings on how to control PDCCH monitoring by the existing C-DRX related timer, especially by the drx-onDurationTimer:
· Understanding 1:  PDCCH monitoring is not required during the legacy drx-onDurationTimer if no LP-WUS has been received
· Understanding 2:  PDCCH monitoring is still required during the legacy drx-onDurationTimer even no LP-WUS has been received



Figure 2: Two understandings on PDCCH monitoring for option 1-2
Since the drx-onDurationTimer is configured by RRC and starts periodicity, it may not perfectly match with the real arrival time of data burst, i.e. there may be no data transmission at the starting point of the duration or even during the whole period. Hence, the PDCCH monitoring in drx-onDurationTimer may cause unnecessary UE power consumption. Considering the network could wake up the UE by LP-WUS to monitor PDCCH when there is data burst arrival, the PDCCH monitoring triggered by the periodic drx-onDurationTimer could be omitted in case LP-WUS is monitored. Thus, we think the understanding 1 is more reasonable. Besides, if UE still need to monitor PDCCH in addition to the LP-WUS monitoring outside active time, there is not power saving gain comparing to the legacy PDCCH monitoring. 
[bookmark: _Hlk162962816]Proposal 4: For LP-WUS operation method Option 1-2, UE doesn’t monitor PDCCH within the drx-onDurationTimer duration if LP-WUS doesn’t trigger PDDCH monitoring within the duration. 
Proposal 4-1: If proposal 4 is agreeable, RAN2 sends an LS to RAN1 to inform them this understanding. 
Regarding the DRX Active Time other than the time when drx-onDurationTimer is running (i.e., at least one of the drx-InactivityTimer, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, and ra-ContentionResolutionTimer is running or in the msgB-ResponseWindow, or SR is sent on PUCCH and is pending), it is quite different from drx-onDurationTimer. drx-onDurationTimer is configured to fit the service characteristic, e.g. periodicity, jitter. It is not always expected there is PDCCH monitoring during drx-onDurationTimer. While the DRX Active Time other than the time when drx-onDurationTimer is running, they are related to C-DRX operations. It is expected there is PDCCH monitoring during the C-DRX Active Time other than the time when drx-onDurationTimer is running. Using LP-WUS could have some benefit, but have a bit impact on the current C-DRX design. Thus, in order to keep the simple design for LP-WUS in this release, we could assume the UE will keep monitoring PDCCH during the C-DRX Active Time other than the time when drx-onDurationTimer is running as legacy, even no LP-WUS has been detected. That is, LP-WUS only impact the PDCCH monitoring outside active time and during drx-onDurationTimer. 
Proposal 5: For LP-WUS operation method Option 1-2, UE should keep monitoring PDCCH during the DRX Active Time other than the time when drx-onDurationTimer is running as legacy, even no LP-WUS has been detected, i.e. LP-WUS only impact the PDCCH monitoring outside active time and during legacy drx-onDurationTimer.
In this option, since PDCCH monitoring is not controlled by drx-onDurationTimer, the mechanism on how to stop the PDCCH monitoring should be considered. The most straightforward method is to define a timer to control the PDCCH monitoring indicated by LP-WUS. Whether to introduce a new timer or reuse the legacy DRX timers, e.g. the drx-InactivityTimer could be further discussed. Besides, since PDCCH skipping has been introduced to terminate the PDCCH monitoring in Rel-17, the mechanism could be considered here to stop the PDCCH monitoring. 
Proposal 6: For LP-WUS operation method Option 1-2, the following options on how to stop the PDCCH monitoring could be considered:
· The UE stops the PDCCH monitoring upon receiving the PDCCH skipping indication;
· Using a timer for PDCCH monitoring triggered by LP-WUS, and the UE performs PDCCH monitoring until the timer is expired. 
2.1.3 RAN2 impacts on option 1-3 of Case1
[bookmark: OLE_LINK13]For Option 1-3: LP-WUS monitoring inside C-DRX active time according to the corresponding configuration to trigger PDCCH monitoring. In our view, this solution is mainly used to resolve jitter issue in drx-onDurationTimer, which is useful for traffic with jitter, e.g. XR, to reduce the unnecessary PDCCH monitoring due to jitter while guaranteeing the service performance. In this case, the data packets may have a wide range of jitter and the UE couldn’t predict when the data will arrive exactly, so the drx-onDurationTimer is configured with a long period to accommodate potential jitter, and the UE has to perform intensive PDCCH monitoring in the entire jitter range. 


Figure 3.  Working procedure for LP-WUS/WUR based jitter handling
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK9]Observation 2: The LP-WUS operation method Option 1-3 is useful for traffic with jitter, e.g. XR, as it can reduce unnecessary PDCCH monitoring due to jitter, without loss of performance, e.g. latency.
Regarding the PDCCH monitoring period in this option, the UE starts to monitor LP-WUS instead of PDCCH from the beginning of drx-onDurationTimer and the UE starts PDCCH monitoring via MR once LP-WUS is detected and indicates the PDCCH monitoring. With this, power saving gain as well as no latency for data transmission could be obtained. 
Proposal 7: For LP-WUS operation method Option 1-3, UE monitors the LP-WUS within the drx-onDurationTimer duration and the UE starts to monitor PDCCH only if the detected LP-WUS indicates that.
2.1.4 RAN2 impacts on Case 2
For Case 2: PDCCH monitoring is triggered by LP-WUS without C-DRX configuration. LP-WUS can be monitored at any time according to the corresponding configuration.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this case, PDCCH monitoring is triggered by LP-WUS, while the stop of PDCCH monitoring could be controlled by a timer or Rel-17 PDCCH skipping, which is similar as discussed in section 2.1.2 for Option 1-2 above. As shown in Figure 4 below, LP-WUS is monitored at the corresponding monitoring occasions located in consecutive time. In case the detected LP-WUS indicates the PDCCH monitoring, the UE starts to monitor PDCCH via MR until receiving PDCCH skipping indication or until the timer expires. It is observed that, without interaction with legacy C-DRX timer, the PDCCH monitoring controlled by LP-WUS having the simplest operation could provide the most flexible trade-off between latency and power consumption. 
[image: ]
Figure 4: Example for case 2 of LP-WUS operation without C-DRX configuration
Proposal 8: For Case 2 on LP-WUS operation method option, PDCCH monitoring is triggered by LP-WUS without any interaction with legacy C-DRX timer.
Proposal 9: For Case 2 on LP-WUS operation method option, the following options on how to stop the PDCCH monitoring triggered by LP-WUS could be considered:
· The UE stops the PDCCH monitoring upon receiving the PDCCH skipping indication;
· Define a timer for PDCCH monitoring controlled by LP-WUS, and the UE performs PDCCH monitoring until the timer is expired. 

2.3. Enable and disable for LP-WUS monitoring 
RAN1 has also agreed that gNB RRC signaling should be used to enable/disable the operation of PDCCH monitoring triggered by LP-WUS, but it is still FFS whether to support UE assistance for the enable/disable functionality. 
We think the enable/disable operation could rely on the configuration of LP-WUS as usual in RAN2. Regarding the additional UE assistance, according to the WID in [1], current RRM/RLM/BFD/CSI/BM measurement and corresponding report is performed by MR as legacy. In this way, network has enough information to enable/disable the LP-WUS functionality. Besides, the enable/disable operation is a long-term configuration. There is no need to dynamically change the configuration. Therefore, we think additional assistance information from UE to gNB for enable/disable operation is not necessary. 
	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.


Proposal 10: In RRC_CONNECTED mode, PDCCH monitoring triggered by LP-WUS is enabled/disabled by the corresponding configuration of LP-WUS. No additional assistance information from UE is needed.  
2.4. Activation and deactivation procedure for LP-WUS monitoring
Regarding the activation and deactivation for LP-WUS monitoring, RAN1 has the following options:
	· 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 case LP-WUS monitoring is already enabled by the RRC signaling, we think anyway there should be a mechanism for activation/deactivation of LP-WUS monitoring. Otherwise, the UE may monitor LP-WUS even the channel quality for LP-WUS signalling is not good enough, which leads to high mis-detection rate of LP-WUS. 
Regarding Option 2 discussed in RAN1, in our view, the L1/L2 activation/deactivation signaling can be a new signalling or reuse the existing PDCCH skipping signaling. Option 2 is most straightforward and gNB can dynamically switch the PDCCH monitoring and LP-WUS monitoring. It is better to keep such flexibility for gNB. Thus, Option 2 is preferred.
Regarding Option 3 discussed in RAN1, activation/deactivation of LP-WUS monitoring based on condition(s). In our view the condition could be a timer or related to channel quality. However, using the timer for LP-WUS monitoring is not flexible since the case that the channel quality of LP-WUS is not good enough while the timer is still running may occur. In this case UE have to monitor the LP-WUS though it is not suitable for LP-WUS monitoring. For the channel quality as condition, it may happen that the UE stops LP-WUS monitoring due to bad channel quality, while the network still send LP-WUS to indicate UE to perform PDCCH monitoring. The mismatch between the UE and the network may cause the wastage of the Uu radio resource and gNB power consumption. Thus, we think Option 3 is not preferred. 
Regarding Option 4 discussed in RAN1, it seems reasonable. However, since it is associated to other discussion, we prefer to delay the discussion on this option after we have some progress on the LP-WUS operation methods.
[bookmark: _Hlk159158615]Proposal 11: In RRC_CONNECTED mode, in case LP-WUS monitoring is enabled, activation/deactivation of LP-WUS monitoring by L1/L2 signaling is introduced. Details FFS.
3. Conclusion
In this contribution, we discuss the LP-WUS triggers PDCCH monitoring in RRC_CONNECTED. Based on the discussion, we have the following observations and proposals.
Observations are as follows:
Observation 1: LP-WUS in RRC_CONNECTED mode could achieve significant power saving gain while guarantee the users experience, e.g. UPT or capacity.
Observation 2: The LP-WUS operation method Option 1-3 is useful for traffic with jitter, e.g. XR, as it can reduce unnecessary PDCCH monitoring due to jitter, without loss of performance, e.g. latency.

Proposals are as follows:
RAN2 impacts on LP-WUS operation options 
Proposal 1: In RRC_CONNECTED mode, RAN2 to further discuss the impacts of LP-WUS operation methods identified in RAN1.
Proposal 2: For LP-WUS operation method Option 1-1, similar as DCP, the LP-WUS occasion locates at a configured time offset before the start of drx-onDurationTimer. The range of time offset is determined by RAN1.
Proposal 3: For LP-WUS operation method Option 1-1, RAN2 assumes the functionalities /operations introduced for DCP are re-used by default, unless any critical issue is identified by RAN1/RAN2. 
Proposal 4: For LP-WUS operation method Option 1-2, UE doesn’t monitor PDCCH within the drx-onDurationTimer duration if LP-WUS doesn’t trigger PDDCH monitoring within the duration. 
Proposal 4-1: If proposal 4 is agreeable, RAN2 sends an LS to RAN1 to inform them this understanding. 
Proposal 5: For LP-WUS operation method Option 1-2, UE should keep monitoring PDCCH during the DRX Active Time other than the time when drx-onDurationTimer is running as legacy, even no LP-WUS has been detected, i.e. LP-WUS only impact the PDCCH monitoring outside active time and during legacy drx-onDurationTimer.
Proposal 6: For LP-WUS operation method Option 1-2, the following options on how to stop the PDCCH monitoring could be considered:
· The UE stops the PDCCH monitoring upon receiving the PDCCH skipping indication;
· Using a timer for PDCCH monitoring triggered by LP-WUS, and the UE performs PDCCH monitoring until the timer is expired. 
Proposal 7: For LP-WUS operation method Option 1-3, UE monitors the LP-WUS within the drx-onDurationTimer duration and the UE starts to monitor PDCCH only if the detected LP-WUS indicates that.
Proposal 8: For Case 2 on LP-WUS operation method option, PDCCH monitoring is triggered by LP-WUS without any interaction with legacy C-DRX timer.
Proposal 9: For Case 2 on LP-WUS operation method option, the following options on how to stop the PDCCH monitoring triggered by LP-WUS could be considered:
· The UE stops the PDCCH monitoring upon receiving the PDCCH skipping indication;
· Define a timer for PDCCH monitoring controlled by LP-WUS, and the UE performs PDCCH monitoring until the timer is expired. 
Enable and disable for LP-WUS monitoring 
Proposal 10: In RRC_CONNECTED mode, PDCCH monitoring triggered by LP-WUS is enabled/disabled by the corresponding configuration of LP-WUS. No additional assistance information from UE is needed.  
Activation and deactivation procedure for LP-WUS monitoring
Proposal 11: In RRC_CONNECTED mode, in case LP-WUS monitoring is enabled, activation/deactivation of LP-WUS monitoring by L1/L2 signaling is introduced. Details FFS.
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5. Annex
	Case 1-1
	Case 1-2 understanding 2; or,
Case 2
	Case 1-3

	For FTP and IM traffic and compared with existing power saving techniques:
· PSG (power saving gain): Up to more than 30%;
· UPT: less than 10% loss
	For FTP and IM traffic and compared with existing power saving techniques:
· When UE MR enters deep sleep during LP-WUS monitoring:
· PSG: Up to more than 60%; 
· UPT: up to more than 10% gain for FTP traffic, up to more than 180% gain for IM traffic

· When UE MR enters light sleep during LP-WUS monitoring:
· PSG: lower or no UE power saving gain; 
· UPT gain: up to more than 50% gain

For FTP traffic and compared with UE MR always-on PDCCH monitoring
· PSG: Up to more than 40% 
· UPT: Similar UPT
	For XR traffic and compared with existing power saving techniques:
· PSG: up to more than 10% across different types of XR traffic and system load.
· Capacity: The impact to the XR capacity is marginal when the UE MR enters the micro sleep state during LP-WUS monitoring.

	Note1: the results refer to TR 38.869 conclusion part.
Note 2: RAN1 has carried out system level evaluations for the UE power saving and UPT benefit of using LP-WUS/WUR for CONNETED mode UEs with different traffic types including XR, FTP and IM. 
Note 3: the above results of different LP-WUS monitoring schemes are provided by compared with the existing power saving techniques, including Rel-15 long/short C-DRX cycle, Rel-16 DCP, Rel-17 PDCCH skipping/SSSG switching and Rel-18 enhanced C-DRX for non-integer periodicities are used for in the evaluation comparison.



image1.emf
OnDuration

DRX active time DRX active time

DRX cycle

LP-WUS

LP-WUS OnDuration


Microsoft_Visio_Drawing.vsdx
OnDuration
DRX active time
DRX active time
DRX cycle
offset
LP-WUS
offset
LP-WUS
OnDuration



image2.emf
On-Duration

DRX cycle

LP-WUS On-Duration

PDCCH 

monitoring

timer

 LP-WUS occasion and 

LP-WUS is detected 

 LP-WUS occasion and LP-

WUS  is not detected 

the duration     

when LP-WUS is 

detected

Timer On-Duration

DRX cycle

LP-WUS

PDCCH 

monitoring

timer

On-Duration

Understanding 1

Understanding 2

PDCCH 

monitoring

PDCCH 

monitoring

PDCCH 

monitoring

timer


Microsoft_Visio_Drawing1.vsdx
On-Duration
DRX cycle
LP-WUS
On-Duration
PDCCH monitoring
timer
LP-WUS occasion and LP-WUS is detected
LP-WUS occasion and LP-WUS  is not detected
the duration     when LP-WUS is detected
Timer
On-Duration
DRX cycle
LP-WUS
PDCCH monitoring
timer
On-Duration
Understanding 1
Understanding 2
PDCCH monitoring
PDCCH monitoring
PDCCH monitoring
timer



image3.emf
Actual traffic arrival 

time

LP-WUS detection duration

C-DRX cycle=Traffic periodicity

WUS

Indicate 

PDCCH 

skipping

PDCCH 

monitoring

Jitter range

delay

DRX onduration


Microsoft_Visio_Drawing2.vsdx
Actual traffic arrival time




LP-WUS detection duration

C-DRX cycle=Traffic periodicity
WUS


Indicate PDCCH skipping
PDCCH monitoring
Jitter range
delay

DRX onduration



image4.emf
WUS NOT 

detected

Time

WUS 

detected

MR wake up 

time

PDCCH skipping indication or 

Timer expires

WUS NOT 

detected

MR keeps PDCCH 

monitoring 


