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Introduction

In RAN4 #96e, a WF on performance requirements of UE power saving was agreed [1]. The agreements are: 
· RAN4 agree to introduce demodulation test cases for PDCCH-WUS in Rel-16.
· The purpose of such test case was to verify UE supporting PDCCH-WUS feature/function designed in RAN1/RAN2.
· Further discuss among option 1/option2 needed considering test time issue.
· RAN4 also aware that with option 1/option 2, UE behaviour following PDCCH-WUS indication “0” is not verified.
· Test solutions
a) Option 1/2 listed in Slides#3 will be used for power saving test. 
b) Make a decision in next RAN4 meeting.
· Test complexity aspects 
a) DRX cycle
i) Use short DRX cycle of 10ms to reduce test time. 
ii) It should be noted that using 10ms is only for test purpose and has no relation to real deployment.
b) Number of error samples
i) TBD error samples will be used. 
ii) Note: Currently RAN5 uses 1000 error samples which is time consuming. Need feedback from TE vendors whether 100 error samples are feasible.
This contribution provides our views on the PDCCH-WUS test case
Discussion
 On test time issue of PDCCH-WUS test cases
In last meeting, there were discussions on the test time issue of PDCCH-WUS. If 0.1% BLER rate is adopted as the performance point for testing, then maybe 100 error samples are not enough, and 1000 samples are needed. Although RAN5 feedback is needed to confirm the above understanding, in our view at least the necessity of 0.1% BLER need to be discussed before LS to RAN5 is discussed and agreed. Based on R16 RAN1 discussion, there is no RAN1 agreements on the physical layer enhancements to ensure the needed link quality in realistic environment. Therefore, simply by raising PDCCH performance point from 1% to 0.1% in RAN4 demod performance requirements would lead to negative impression on the applicable use cases of PDCCH-WUS. As 0.1% BLER rate is only the target performance that raised by some companies in RAN1 and was only for information, it is not necessary for RAN4 to discuss performance requirements based on that, especially if there are test time issues. In our view PDCCH-WUS is the same as normal PDCCH and 1% BLER rate can be adopted as the performance point.
If 1% and 1000 error samples are adopted, given using 10ms DRX cycle length was agreed in last meeting, the needed test time is 
10 [ms] x 1000 x (1/0.01) = 1000 [s] = 16.67 [min]
This is an acceptable test time in our view. On the other hand, if somehow it is agreed to use 100 error samples, test time can be further decreased to 1.67 min which is also acceptable in our view.
[bookmark: _GoBack]Based on above analysis, we have the following proposal:
Proposal 1 Test PDCCH-WUS demod performance using 1% BLER rate and 1000 error samples.

On selection between option 1 and option 2
In last meeting, 3 options were discussed and it was agreed to make down-selection between option 1 and option 2. In our understanding, option 3 discussed in last meeting was the best option if it was not proposed during the meeting. For option 1 and option 2, either one has pros and cons which is summarized in the following table.
Table 1 Summary of Pros and Cons for option 1 and option 2 in last meeting
	
	Pros
	Cons

	Option 1
	1. Simple and straight forward
	1. Unable to differentiate UE behaviour for reception of PDCCH-WUS or normal PDCCH;
2. “0” indication is not tested.

	Option 2
	1. Capable to differentiate the UE behaviour for reception of PDCCH-WUS or normal PDCCH;

	1. Power boosting of PDCCH-WUS is not  realistic in actual deployment since the CORESET is shared with normal PDCCH.
2. “0” indication is not tested.



In our view, based on above summary, we are fine with either option. As captured in last meeting WF, RAN4 agreed to test PDCCH-WUS without testing “0” indication, in our understanding consequently the necessity to differentiate between PDCCH-WUS and normal PDCCH is not that important any more. Therefore we slightly prefer option 1 over option 2 which is slightly simpler and more realistic.
Proposal 2 Either option 1 or option 2 is fine. If down-selection between these 2 options are needed, we slightly prefer option 1.
Conclusion
In this paper, we provide our views on the remaining issues in PDCCH-WUS test cases. We provide the following proposals:
Proposal 1 Test PDCCH-WUS demod performance using 1% BLER rate and 1000 error samples.
Proposal 2 Either option 1 or option 2 is fine. If down-selection between these 2 options are needed, we slightly prefer option 1.
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