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1. Introduction
Rel-16 UE power saving core part has been finished and the corresponding discussion on test cases were carried out at previous RAN4 meeting. A few open issues were identified and we will provide our views on these issues in this contribution.
2. Discussion
2.1. Left Issues

Based on the [1], the following has been agreed for the RRM test cases for power saving.
· Develop test cases only for power saving Scenario 1 (low mobility) and Scenario 2 (not at cell edge).

· No specific test cases for RRM requirements at transition period.
· No test cases for BWP switching delay due to MIMO layer adaption
· No test cases for Scenario 3 (both low mobility and not-at-cell-edge)

· No test cases for EMR carriers while T331 is running and Carrier specific threshold for inter-frequency measurements.

· No additional test cases on RLM/BFD with PDCCH-WUS configured is needed
And the following issues need further investigation.

· How to combine the criteria (low mobility/not-at-cell-edge) with each test.
· Option 1: Include both criteria in the same test in different T period
· Option 2: Have separate test for each criterion
· How to consider high/low priority frequency layers for inter-frequency/inter-RAT 
· How to reflect the low mobility and not-at-cell-edge criteria by threshold setting
· Whether to exclude the cell search process from test repetition or not
Regarding whether to combine criteria with each test case, we think the intention behind this question is to get a good balance between amount of test case and scenarios covered by test cases. For the Rel-16 UE power saving, a few scenarios, such as scenario 3 and transitional period, have already been excluded based on previous meeting agreement. For the “low mobility” and “not at the cell edge” scenario, it has already been agreed that test cases will be defined for FR1/FR2 intra/inter NR cases and FR1 inter-RAT E-UTRAN cases, as shown in the following table [1].
	No
	Test case
	Remarks

	1
	Cell reselection to FR1 intra-frequency NR case
	Depending on RAN4#97e discussion, this test case may need to be split into 1-a for mobility and 1-b for not-at-cell-edge

	2
	Cell reselection to FR1 inter-frequency NR case
	Depending on RAN4#97e discussion, this test case may need to be split into 2-a for mobility and 2-b for not-at-cell-edge

	3
	Cell reselection to FR1 inter-RAT E-UTRA
	Low mobility

	4
	Cell reselection to FR1 inter-RAT E-UTRA
	Not-at-cell-edge

	5
	Cell reselection to FR2 intra-frequency NR case
	Depending on RAN4#97e discussion, this test case may need to be split into 5-a for mobility and 5-b for not-at-cell-edge

	6
	Cell reselection to FR2 inter-frequency NR case
	Depending on RAN4#97e discussion, this test case may need to be split into 6-a for mobility and 6-b for not-at-cell-edge


Actually from test complication perspective the difference between option 1 and 2 is marginal. If we use option 1, the corresponding test case design could enable scenario 1 is verified during the cell reselection from cell 1 to cell 2 and scenario 2 is verified from cell 2 to cell 1. From the complication and time consuming point of view, especially when considering all possible test case combinations, using option 1 could limit test case number therefore has some benefit compared with option 2. 

Proposal 1: use option 1 for test 1/2/5/6
Regarding higher priority frequency layers, when the serving cell is above SnonIntraSearchP / SnonIntraSearchQ, related performance requirements for higher priority frequency layer search either reuse the existing Thigher_priority_search or are based on the 1 hour duration. We do not think it is necessary to introduce any new test case for higher priority layer search since performance based on Thigher_priority_search has its corresponding test case and there is no crucial demand on higher layer frequency layer search when 1 hour requirement applies.
Proposal 2: no new test case is introduced for higher priority frequency layer search requirement

Regarding the question whether to exclude the cell search process, our preference is the cell search process can be excluded from the test case. The reason is the cell search process has already been verified by corresponding cell reselection process. The design of the test case for the UE power saving WI should focus on possible impact of new introduced requirements for low mobility criteria and not at the cell edge criteria on cell reselection performance instead of a comprehensive cell reselection conformance test. Secondly the current test requirement when including the test time is already ten of seconds level (for example 34s for intra-frequency cell reselection case). For the relaxed measurement test cased, the requirement time excluding TSI-NR will be scaled by a factor of 3 which results in significant increase on testing duration. Hence due to the two reasons above, we have the following proposal:

Proposal 3: It is not necessary to include cell search process in the test case. 
2.2. Test case design
In general, it is suggested that configurations for Rel-15 cell reselection test cases should be reused as the baseline for corresponding UE power saving test case configurations. If proposal 1 is agreed, using intra-frequency cell reselection as an example, we could have the test case designed as a three period process as the following:
1. Initial period

2. T2 period, at the beginning of T2 period cell 1 is setup to satisfy low mobility criteria and cell 2 is a cell which could be reselected by a UE. At the beginning of T2 a UE camps on cell 1 and that UE shall reselection to cell 2 before the end of T2. 

3. T3 period, at the beginning of T3, cell 2 satisfies “not at the cell edge” criteria and cell 1 is a cell which can be reselected by a UE. The UE being tested shall reselection to cell 1 before the end of T3. 

Proposal 4: Using intra-frequency cell reselection test case as an example, test cases could be designed as a process consists of 3 timing periods. Except for initial period one of the low mobility or not at the cell edge criteria is verified within one of the rest periods. 
To complete the test cases, value of parameters related to the low mobility/not at the cell edge criteria should be determined in order to enable these criteria to be satisfied. According to the former procedure, the left issue is how to guarantee the conditions where either “low mobility” or “not at the cell edge” is satisfied. 
The corresponding criteria of low mobility/not at the cell edge from [2] are copied below:

5.2.4.9.1
Relaxed measurement criterion for UE with low mobility

The relaxed measurement criterion for UE with low mobility is fulfilled when:

-
(SrxlevRef – Srxlev) < SSearchDeltaP,

Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
After selecting or reselecting a new cell, or

-
If (Srxlev - SrxlevRef) > 0, or

-
If the relaxed measurement criterion has not been met for TSearchDeltaP:

-
The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.

5.2.4.9.2
Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:

-
Srxlev > SSearchThresholdP, and,

-
Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,

Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
Squal = current Squal value of the serving cell (dB).
For the low mobility criterion, we agree with the method considered by [3] where the value of SSearchDeltaP can be determined based on the relative RSRP accuracy requirement and the corresponding requirement is less than (2dB. We suggest to set SSearchDeltaP as 3dB.

For the not at the cell edge criterion, using SSearchThresholdP as an example, its value needs be less than Srxlev. One way to guarantee this condition is to setup a very low value for SSearchThresholdP, for example 10 dB higher than Qrxlevmin. Through this way it can guarantee not at the cell edge condition is always satisfied when it is required. 

Proposal 5: To achieve the condition when low mobility criterion is always satisfied, suggest to configure SSearchDeltaP = 3dB.  To achieve the condition when not at the cell edge criterion is always satisfied, suggest to configure SSearchThresholdP  10 dB higher than Qrxlevmin.  

3. Conclusion
In this contribution, we provide our solutions on test case design for Rel-16 UE power saving WI and we have the following proposals.
Proposal 1: use option 1 for test 1/2/5/6

Proposal 2: no new test case is introduced for higher priority frequency layer search requirement
Proposal 3: It is not necessary to include cell search process in the test case. 
Proposal 4: Using intra-frequency cell reselection test case as an example, test cases could be designed as a process consists of 3 timing periods. Except for initial period one of the low mobility or not at the cell edge criteria is verified within one of the rest periods. 
Proposal 5: To achieve the condition when low mobility criterion is always satisfied, suggest to configure SSearchDeltaP = 3dB. To achieve the condition when not at the cell edge criterion is always satisfied, suggest to configure SSearchThresholdP  10 dB higher than Qrxlevmin.  
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