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[bookmark: _Toc116995841]Introduction
In the last RAN4 meeting the test scope of the agreed SCell/SCG setup improvements (eEMR) remained open. The following was captured in the WF [1]:
	Issue 2-2: test configuration/procedure for solution based on existing measurement for validity check
· Tentative Agreement: 
· Introduce test case to verify FG 39-x1 and 39-x2.
· Candidate option: use different power levels before X window starts plus some time margin.
 
 
Issue 2-3: test scope of solution based on existing measurement for validity check
· FFS:
· Proposal 1: Define test cases to support Rel-18 early measurement reporting of both EMR and cell-reselection measurements. (Nokia)
· Proposal 2: Define also a test case where X is not configured to verify the accuracy of the reported measurements. (Nokia)



In this contribution we discuss the Rel-18 eEMR test cases further.
Test cases for improvement on SCell/SCG setup delay 
Test setup
Legacy test case for Rel-16 idle mode CA/DC measurements (EMR) is defined in A.6.6.9 for FR1. The test consists of three time periods (T1: connected mode, T2: idle mode, T3: connection setup), and at the end of the test the UE is expected to report accurate idle mode measurement results in early measurement report.
Since the measurement report does not tell when the UE performed the reported measurements, the legacy test case cannot be directly used as baseline to verify the Rel-18 requirements that are based on a time-based validity check. Since X is in Rel-18 the main new criteria for measurement validity, a test case to verify that the UE does not report measurements that are older than X is needed. In the last meeting it seemed acceptable to the companies to at least have a test case where the UE is not expected to report because signal level is not sufficient during X. However, it remained open whether to define test cases where the UE is expected to report results only from the X window, when signal level is sufficient for reporting.
As we have proposed in the last meeting, we think it is necessary to verify that when the UE reports, it only reports measurement results that are performed during X, as this is the main new enhancement in Rel-18. Furthermore, the tests need to cover both EMR-based and cell reselection based idle mode measurement reporting, because these are now defined as two separate features by RAN2, and in both cases the agreed accuracy requirements need to be fulfilled. 
[bookmark: _Toc166488536]RAN4 to define Rel-18 eEMR test cases for:
1. EMR-based idle mode measurements 
· UE does not report
· UE reports measurements from X window
2. Cell reselection based idle mode measurements
· UE does not report
· UE reports measurements from X window
We have explained in our previous contributions how we think the testing can be done for each of the cases, and we will repeat the main points here.
As there is no way to tell the age of the reported measurements directly from the measurement report, the test case needs to be defined so that it is clear from the reported measurement results that they are not older than X. This can be done by setting the signal level for the cell to be measured in the test case clearly different before and during X in idle mode, as shown in Figure 1. A UE following Rel-18 requirement correctly will only report measurements performed within X and corresponding to signal level 2 during T3 in Figure 1. This way the reported signal level will tell the TE whether the measurements are performed within X or before X. 
For the case when the UE is not supposed to report, signal during T3 (X) should be turned off and the TE verifies that the UE does not send any results for the cell to be measured.
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[bookmark: _Ref158372980]Figure 1: Example of existing measurement solution test case. Measurement report to only contain results performed within X i.e. corresponding to signal level 2.

[bookmark: _Toc166488537]Use the following test flow for Rel-18 eEMR test cases (EMR-based and cell reselection based):
Two cells in the test: cell 1 (PCell) and cell 2 (neighbor cell)
T1: UE in connected mode and connected to cell 1. UE has no timing information of cell 2. UE is released to idle mode.
T2: Cell 2 becomes detectable and signal level of cell 2 is set to level 1. UE to measure cell 2. Duration of T2 to include the time of measurement period and cell detection.
T3: Signal level of cell 2 is set to level 2. UE to continue measuring cell 2. Duration of T3 equals to X and value for X shall be set so that it includes at least one measurement period for the FR to be tested.
· For the test cases where UE shall report, signal level during T3 is different from T2 (see details below)
· For the test cases where the UE shall not report, signal is turned off during T3.
T4: UE receives paging message. During the connection setup the UE is requested to transmit early measurement report for cell 2. To pass the test, UE has to report measurement results for cell 2 correctly. 
· For the case when the UE shall report, the reported results need to be accurate according to signal level 2 (performed within T3/X).
· For the case when the UE shall not report, UE will indicate no results available.
The signal levels for cell 1 and cell 2 should be set with the following principles for the test cases where the UE shall report:
· Signal level of cell 1 is high enough compared to signal level of cell 2 during T2-T3, so that the UE does not perform re-selection to cell 2. 
· Signal level of cell 2 during T2 is Y dB higher than signal level of cell 2 during T3, to ensure that the reported results clearly represent the correct signal level within the variation allowed by measurement accuracy requirements. Y can be set as 12 dB for FR1 and 15 dB for FR2, to match with the corresponding measurement accuracy requirement (+-6dB for FR1 and +-7.5 dB for FR2).
[bookmark: _Toc166488538]For the test case where the UE shall report idle mode measurements, set the signal level during T3 Y dB lower than during T2, where Y = 12 dB for FR1 and Y = 15 dB for FR2. Also set the signal level between Cell 1 and Cell 2 so that UE does not perform reselection to Cell 2.
Furthermore, one implementation option is that X is not configured. In this case the UE is not required to perform the time-based validity check but shall still only report accurate measurements, where measurement accuracy has to be fulfilled at measurement instance. RAN4 should consider defining a test case for this option as well. 
[bookmark: _Toc166488539]RAN4 to discuss whether to also define a test case where X is not configured to verify the accuracy of the reported measurements. 
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: RAN4 to define Rel-18 eEMR test cases for:
1. EMR-based idle mode measurements 
· UE does not report
· UE reports measurements from X window
2. Cell reselection based idle mode measurements
· UE does not report
· UE reports measurements from X window
Proposal 2: Use the following test flow for Rel-18 eEMR test cases (EMR-based and cell reselection based): Two cells in the test: cell 1 (PCell) and cell 2 (neighbor cell)
Two cells in the test: cell 1 (PCell) and cell 2 (neighbor cell)
T1: UE in connected mode and connected to cell 1. UE has no timing information of cell 2. UE is released to idle mode.
T2: Cell 2 becomes detectable and signal level of cell 2 is set to level 1. UE to measure cell 2. Duration of T2 to include the time of measurement period and cell detection.
T3: Signal level of cell 2 is set to level 2. UE to continue measuring cell 2. Duration of T3 equals to X and value for X shall be set so that it includes at least one measurement period for the FR to be tested.
· For the test cases where UE shall report, signal level during T3 is different from T2 (see details below)
· For the test cases where the UE shall not report, signal is turned off during T3.
T4: UE receives paging message. During the connection setup the UE is requested to transmit early measurement report for cell 2. To pass the test, UE has to report measurement results for cell 2 correctly. 
· For the case when the UE shall report, the reported results need to be accurate according to signal level 2 (performed within T3/X).
· For the case when the UE shall not report, UE will indicate no results available.
Proposal 3: For the test case where the UE shall report idle mode measurements, set the signal level during T3 Y dB lower than during T2, where Y = 12 dB for FR1 and Y = 15 dB for FR2. Also set the signal level between Cell 1 and Cell 2 so that UE does not perform reselection to Cell 2.
Proposal 4: RAN4 to discuss whether to also define a test case where X is not configured to verify the accuracy of the reported measurements.
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