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1. Introduction
In RAN4 95-e meeting, way forward for UE power saving demodulation requirements was agreed in [1]. In this contribution, we further discuss the remaining open issue and provide our views.
2. Discussion
Issue 1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Agreement in RAN4#95-e meeting:
· Option 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
· Option 2: No new requirements are needed.
In Rel-16 power saving, PDCCH-WUS in DRX OFF state is used to indicate whether there is follow-up PDCCH in DRX-ON period. In the case that the parameter “ps-WakeUp” is not configured by higher-layer, the default UE behavior is not wake-up. For the default case, if WUS indicates the UE to wake up to decode the normal PDCCH during DRX ON period but the UE decodes WUS incorrectly, UE will miss the normal PDCCH decoding in DRX ON period. Hence, it’s important to ensure the performance of PDCCH-WUS.
Since there is no feedback for PDCCH-WUS demodulation, a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON can be considered to ensure the PDCCH-WUS monitoring performance. 
Proposal 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
In order to verify the performance of PDCCH-WUS, there are two alternatives can be used as follows: 
· Alt 1:
1. The parameter “ps-WakeUp” is unconfigured. 
2. Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period.
3. Verify that BLER of PDCCH meets the performance requirement.
· Alt 2:
1. The parameter “ps-WakeUp” is configured as “True”.
2. Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period, the performance of PDCCH is BLERPDCCH_WakeUp.
3. The parameter “ps-WakeUp” is unconfigured.
4. Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period, the performance of PDCCH is BLERPDCCH_NotWakeUp.
5. Verify that BLER of PDCCH-WUS meets the performance requirement, which can be calculated as BLERPDCCH-WUS=1-(1-BLERPDCCH_NotWakeUp)/(1-BLERPDCCH_WakeUp).
Between the two alternatives, the test metric of Alt 1 is the BLER of PDCCH, while the test metric of Alt 2 is the BLER of PDCCH-WUS. Considering the purpose of the joint test is to verify that the PDCCH miss-detection probability meets the performance requirements under the influence of PDCCH-WUS detection results, therefore it is reasonable that the test metric is the BLER of PDCCH. 
In Alt 2, the parameter “ps-WakeUp” is first configured as “True” in the first two steps to obtain the BLERPDCCH_WakeUp, and then “ps-WakeUp” is unconfigured in the next two steps, repeating the test to obtain the BLERPDCCH_NotWakeUp. The final test result of PDCCH-WUS BLER is derived by BLERPDCCH_WakeUp and BLERPDCCH_NotWakeUp. Comparing the test process of Alt 1 and Alt 2, there is no doubt that the process of Alt 2 is more complicated and the test time of Alt 2 is twice that of Alt 1.
According to the above analysis, we prefer Alt 1 to do the performance test.
Proposal 2: The test metric of joint test can be the BLER of PDCCH. 
Proposal 3: The joint test can be based on following steps:
1) The parameter “ps-WakeUp” is unconfigured. 
2) Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period.
3) Verify that BLER of PDCCH meets the performance requirement.
Last meeting, some companies raised concern on the test time. The number of test samples and the length of DRX cycle are two factors which have influence to the test time of joint test. Regarding to test samples, if the test metric is PDCCH BLER of joint test, the BLER should meet 1.099% when the PDCCH test requirements is 1% and the PDCCH-WUS test requirements is 0.1% respectively. The minimum test samples should be 100,000 under the assumption of 1.099% test requirements. As for DRX cycle, due to the purpose of joint test is to verify the demodulation performance rather than power saving performance, so it’s reasonable to choose a small DRX cycle which can be 10ms. With above analysis and assumption, the test time of joint test is about 16.67min.
Observation 1: The test time of joint test can be 16.67min.
Proposal 4: Set the DRX cycle to 10ms in the joint test.
3. Conclusion
In this contribution, we discuss the RRM demodulation on UE power saving and provide our views., the proposal is provided as follows:
Proposal 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
Proposal 2: The test metric of joint test can be the BLER of PDCCH.
Proposal 3: The joint test can be based on following steps:
1)  The parameter “ps-WakeUp” is unconfigured. 
2) Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period.
3) Verify that BLER of PDCCH meets the performance requirement.
Observation 1: The test time of joint test can be 16.67min.
Proposal 4: Set the DRX cycle to 10ms in the joint test.
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