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1. Background
LP-WUS study has been agreed with the following scope in the SID [1]:

In this contribution, we describe high layer discussion points for evaluation scenarios for LP-WUS.[bookmark: _Hlk89819652] The study item includes the following objectives:
· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals  [RAN2, RAN1] 
· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]
· Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary. 



2. LP-WUS Evaluation Scenarios
 In our understanding, in order to verify effectiveness of LP-WUS, 3 types of evaluations should be conducted.

1. Power consumption reduction gain
2. Link level performance evaluation
3. System level evaluation
For 1., it is necessary to confirm that the total power consumption at UE for a certain life cycle of communication is reduced. To confirm the gain, overall framework to apply to LP-WUS needs to be clarified. Regarding the power consumption modelling, the model used in Rel-16/17 WUS evaluation should be utilized as much as possible.

Proposal 1
Power consumption reduction gain of LP-WUS should be evaluated.
Observation 1
Overall framework of application of LP-WUS needs to be clarified to evaluate overall power consumption gain.
Proposal 2
For the framework of LP-WUS, minimum impact to the network deployment should be assured.
Proposal 3
For the evaluation of the power consumption gain of LP-WUS, power consumption modelling of the Rel-16/17 WUS can be utilized.

 For 2., detection performance of candidate WUS signals should be evaluated. In addition, from cell planning perspective, achievable coverage by LP-WUS should be similar to the existing cell coverage in order to avoid any unnecessary handover or cell reconfiguration signaling. Therefore, achievable coverage by LP-WUS should be evaluated with link-level simulations.

Proposal 4
Link level performance should be evaluated.
Proposal 5
Coverage by LP-WUS should be kept to the same level as existing cell coverage by NR.

For 3, system level evaluation can be performed to analyse the total overhead or any degradation due to e.g., inconsistency of coverage. When we perform system level evaluation, there are some options in terms of frequency usage as shown in Figure 4:
 
In-band operation
LP-WUS resources are defined within the licensed band UE initially accesses after wake-up.
Guard-band operation
LP-WUS resources are defined within the guard band of a licensed band.
Out-of-band operation
LP-WUS resources are defined outside the licensed band UE initially accesses after wake-up.
Unlicensed operation
LP-WUS resources are defined within unlicensed band.
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Figure 1 Types of Frequency Usage


Although appropriate frequency resource definition may differ depending on the actual deployment, in-band operation seems to be a baseline as per the discussion in the past. So, we propose in-band operation as the baseline for the system-level evaluation. Other options can be evaluated if there is a clear necessity or advantage.

Proposal 6
System-level evaluation should be conducted.
Proposal 7
Regarding frequency assumption, in-band operation can be the baseline. 

3. Conclusion
In this contribution, we discussed the possible evaluation methodology for LP-WUS.  Our proposals are summarized as follows:

Proposal 1
Power consumption reduction gain of LP-WUS should be evaluated.
Observation 1
Overall framework of application of LP-WUS needs to be clarified to evaluate overall power consumption gain.

Proposal 2
For the assumption of framework of LP-WUS, minimum impact to the network deployment should be assured.
Proposal 3
For the evaluation of the power consumption gain of LP-WUS, power consumption modelling of the Rel-16/17 WUS can be utilized.
Proposal 4
Link level performance should be evaluated.
Proposal 5
Coverage by LP-WUS should be kept to the same level as existing cell coverage by NR.
Proposal 6
System-level evaluation should be conducted.
Proposal 7
Regarding frequency assumption, in-band operation can be the baseline. 
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