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Discussion and Decision
1  Introduction
Both RRC_IDLE/ RRC_INACTIVE and RRC_CONNECTED state are included in the study of the LP-WUS/WUR SI. 
This contribution provides our view about the RAN2 impact of LP-WUS in RRC_CONNECTED state based on RAN1 agreements.
2  Discussion

2.1 RRM measurement
RAN1 made the following agreements on RRM measurement in last RAN1 meeting. 
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o RLM/BFD/CSI are performed by UE Main Radio (MR)
o RRM measurements are performed by UE Main Radio (MR)
o Ultra-deep sleep state is not allowed for MR.
Study additional support of RRM measurement by LP-WUR for RRC connected mode
Study RRC connected mode LP-WUS functionality/purpose/procedures
Study RRC connected mode LP-WUS activation/deactivation procedures.
Study RRC connected mode LP-WUS BW, whether same as IDLE/Inactive mode or different
In RRC connected, study the relationship between LP-WUS and legacy UE power saving techniques.





According to RAN1 progress, the impact of RRM measurement on LP-WUS mainly affects the measurement in RRC_IDLE/RRC_INACTIVE, and for RRC_CONNECTED state, RAN1 still needs further study. Therefore, it’s unclear the RAN2 impact on the RRM measurement in RRC_CONNECTED state. 
Observation 1: There is no RAN2 impact of LP-WUS on RRM measurement in RRC_CONNECTED state for now. 
Proposal 1: FFS on RAN2 impact of LP-WUS on RRM measurement in RRC_CONNECTED state. 

2.2 PDCCH monitoring 
The main purpose to consider LP-WUS in RRC_CONNECTED state is to trigger/adapt PDCCH monitoring in RRC_CONNECTED state, with the less power consumption comparing to the existing power saving mechanism. 
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techniques for following functionalities:
o LP-WUS with similar functionality as R16 DCP.
o LP-WUS activates/resumes PDCCH monitoring when LP-WUS is received.
= interaction with legacy power saving techniques, if any
other functionalities are not precluded
for evaluation
=  companies to report
e assumption on MR sleep state when LP-WUR is monitoring LP-WUS
o deep sleep,
o light sleep,
o micro sleep
e how to activate/deactivate LP-WUS monitoring and deactivate/activate PDCCH
monitoring
e LP-WUS waveform
= In RRC CONNECTED mode, LP-WUS monitoring can be activated/deactivated by at least one or more of
by gNB RRC signaling, with or without UE assistance.
by gNB L1/L2 LP-WUS activation/deactivation signaling, with or without UE assistance.
based on pre-configured condition(s), such as timer.
LP-WUS monitoring by UE is known to gNB, study whether it could be transparent to gNB.
other options are not precluded.





Based on the assumption that UE power on LP-WUS monitoring is lower than that of PDCCH/DCP monitoring, RAN1 mainly consider the following two options. RAN2 impact analysis on the two options provides the following.
· Option 1: LP-WUS is designed with the functionality similar as R16 DCP. 

In R16 DCP mechanism, when connected UE is configured with DCP together with CDRX, UE just starts monitoring the UE dedicated PDCCH in the next DRX onduration if it detects the DCP. 
[image: image3.png]pcP pcP

OnDuration OnDuration

< >« - }'
TimeOffset DRX cycle o





Figure 1. R16 DCP mechanism

If LP-WUS takes the same role as DCP, from RAN2 perspective, the impact on the PDCCH monitoring in CDRX operation is same. 
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Figure 2. LP-WUS based DCP like mechanism
Since the LP-WUS like DCP mechanism and R16 DCP mechanism have the similar effects, network doesnot need to enable both functions at the same time. 
Proposal 2: In DCP like LP-WUS design, RAN2 impact is mainly on CDRX operation, with changes similar to those in DCP.
Proposal 3: In DCP like LP-WUS design, LP-WUS and DCP donot need to be configured or activated at the same time. 

· Option 2: LP-WUS signaling is designed to active/resume the PDCCH monitoring. 
In this option, LP-WUS works together with R17 PDCCH skipping mechanism. 

In R17 PDCCH skipping mechanism, if UE receives the DCI with the skipping indication, UE doesnot monitor the PDCCH during the PDCCH skipping duration, and the PDCCH skipping duration is configured in RRC signaling in advance. 
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Figure 3. R17 PDCCH skipping mechanism

If LP-WUS is introduced to resume/active PDCCH monitoring during the PDCCH skipping duration, it can reduce the scheduling latency in case of the data arrival during the skipping duration. 
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Figure 4. LP-WUS to active/resume PDCCH monitoring 

For the solution itself, given that R17 PDCCH skipping mechanism has no RAN2 impact, the RAN2 impact is not clear in Option 2.
Proposal 4: FFS on the RAN2 impact if the LP-WUS is designed to resume/active PDCCH monitoring during the active time. 
2.3 LP-WUS activation/deactivation
In the study of LP-WUS in RRC_CONNECTED state, LP-WUS is used to control the UE dedicated PDCCH monitoring. Therefore, LP-WUS signaling configuration and activation/deactivation should be UE specific control. 
Proposal 5: LP-WUS in RRC_CONNECTED state is designed and controlled in UE level:
· Configuration is provided in UE dedicated RRC signaling;

· LP-WUS signal transmission is UE specific;

· Activation/deactivation (if have) is UE specific. 
3  Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: FFS on RAN2 impact of LP-WUS on RRM measurement in RRC_CONNECTED state. 

Proposal 2: In DCP like LP-WUS design, RAN2 impact is mainly on CDRX operation, with changes similar to those in DCP.
Proposal 3: In DCP like LP-WUS design, LP-WUS and DCP donot need to be configured or activated at the same time. 

Proposal 4: FFS on the RAN2 impact if the LP-WUS is designed to resume/active PDCCH monitoring during the active time. 

Proposal 5: LP-WUS in RRC_CONNECTED state is designed and controlled in UE level:
· Configuration is provided in UE dedicated RRC signaling;

· LP-WUS signal transmission is UE specific;

· Activation/deactivation (if have) is UE specific. 
