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1. Introduction
In RAN4#96e meeting, the RRM test cases for power saving were discussed and the following topics are still under discussion [1]. In this contribution, we provide our consideration on the remaining issues on the test cases for UE power saving.
	· 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


2. Discussion
In last RAN4 meeting, it was agreed that test case for both low mobility and not at cell edge criteria will not be defined [1]. As for not-at-cell-edge scenario and low mobility scenario, the relaxed requirements of them could be verified in one test case through different T period.
For each test case, two periods T1 and T2 could be designed. With time duration of T1, the criterion of low mobility is fulfilled and UE shall perform cell reselection from Cell1 to Cell2. Then, the criterion of not-at-cell-edge is fulfilled and UE shall complete cell reselection from Cell2 to Cell1 during T2.
[bookmark: OLE_LINK3]Proposal 1: Combine criteria of low mobility and not-at-cell-edge in one test case through different T period, T1 and T2, respectively. 
For inter-frequency/inter-RAT, test cases for high priority and low priority could also be merged into one test case. The priority of cells can be configured in different duration.
Proposal 2: For inter-frequency/inter-RAT, test cases for high priority and low priority could also be merged into one test case.
The relaxed measurement criterion for UE with low mobility and not-at-cell-edge are introduced in TS38.304 [2] and the corresponding parameters are defined in TS 38.331 [3]. The related words are captured as follow.
	[bookmark: _Toc534930843][bookmark: _Toc37298565][bookmark: _Toc46502327][bookmark: _Toc52749304]5.2.4.9.1	Relaxed measurement criterion for UE with low mobility
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]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.
[bookmark: _Toc37298566][bookmark: _Toc46502328][bookmark: _Toc52749305]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).



	s-SearchDeltaP
Parameter "SSearchDeltaP" in TS 38.304 [20]. Value dB3 corresponds to 3 dB, dB6 corresponds to 6 dB and so on.

	s-SearchThresholdP
Parameter "SSearchThresholdP" in TS 38.304 [20]. The network configures s-SearchThresholdP to be less than or equal to s-IntraSearchP and s-NonIntraSearchP.

	s-SearchThresholdQ
Parameter "SSearchThresholdQ" in TS 38.304 [20]. The network configures s-SearchThresholdQ to be less than or equal to s-IntraSearchQ and s-NonIntraSearchQ.


Based on the statements above, the value of parameter SSearchDeltaP can be configured as 3dB or 6dB to ensure “low mobility” criterion is always met and the value of parameter SSearchThresholdP can be configured to less than signal level of cell to ensure “no-at-cell-edge” criterion is always met.
Proposal 3: The value of parameter SSearchDeltaP can be configured as 3dB or 6dB to ensure “low mobility” criterion is always met and the value of parameter SSearchThresholdP can be configured to less than signal level of cell to ensure “no-at-cell-edge” criterion is always met.
As the cell search process has been tested in current cell-reselection test cases, we think there is no need to re-test the procedure.
Proposal 4: The cell search process should be excluded from test repetition.
[bookmark: _GoBack]Referring to the cell-reselection test cases defined in Rel-15, it is proposed to define the following test cases in Table 1 to verify the relaxed cell reselection requirements.
Proposal 5: It is proposed to define the following test cases to verify the corresponding relaxed cell reselection requirements:
Table 1. Test cases for power saving RRM
	No
	Requirements to be verified
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion (Section 4.2.2.8)
	Cell reselection to FR1 intra-frequency NR case for UE configured with relaxed measurement criterion
	1
	Developed based on the existing test cases for cell reselection to FR1 intra-frequency (Section A.6.1.1.1)
Verify the relaxed cell reselection requirement for UEs configured with relaxed measurement criterion
	Proposed section:
A.6.1.1.3 Cell reselection to FR1 intra-frequency NR case for UE configured with relaxed measurement criterion

	
	
	Cell reselection to FR2 intra-frequency NR case for UE configured with relaxed measurement criterion
	1
	Developed based on the existing test cases for cell reselection to FR2 intra-frequency (Section A.7.1.1.1)
Verify the relaxed cell reselection requirement for UEs configured with relaxed measurement criterion
	Proposed section:
A.7.1.1.3 Cell reselection to FR2 intra-frequency NR case for UE configured with relaxed measurement criterion

	2
	Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion (Section 4.2.2.9)
	Cell reselection to FR1 inter-frequency NR case for UE configured with relaxed measurement criterion
	1
	Developed based on the existing test cases for cell reselection to FR1 inter-frequency (Section A.6.1.1.2)
Verify the relaxed cell reselection requirement for UEs configured with relaxed measurement criterion
	Proposed section:
A.6.1.1.4 Cell reselection to FR1 inter-frequency NR case for UE configured with relaxed measurement criterion

	
	
	Cell reselection to FR2 inter-frequency NR case for UE configured with relaxed measurement criterion
	1
	Developed based on the existing test cases for cell reselection to FR2 inter-frequency (Section A.7.1.1.2)
Verify the relaxed cell reselection requirement for UEs configured with relaxed measurement criterion
	Proposed section:
A.7.1.1.4 Cell reselection to FR2 inter-frequency NR case for UE configured with relaxed measurement criterion

	3
	Measurements of inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion (Section 4.2.2.10)
	Cell reselection to higher/lower priority E-UTRAN case for UE configured with relaxed measurement criterion
	1
	Developed based on the existing test cases for cell reselection to higher/lower priority E-UTRAN (Section A.6.1.2.1 and A.6.1.2.2)
Verify the relaxed cell reselection requirement for UEs configured with relaxed measurement criterion
	Proposed section:
A.6.1.2.3 Cell reselection to E-UTRAN case for UE configured with relaxed measurement criterion



3. Conclusion
In this contribution, we provide our consideration on the test cases to verify the RRM core requirements for UE power saving, and give our proposal as follows:
Proposal 1: Combine the criteria of low mobility and not-at-cell-edge in one test case through different T period, T1 and T2, respectively. 
Proposal 2: For inter-frequency/inter-RAT, test cases for high priority and low priority could also be merged into one test case.
Proposal 3: The value of parameter SSearchDeltaP can be configured as 3dB or 6dB to ensure “low mobility” criterion is always met and the value of parameter SSearchThresholdP can be configured to less than signal level of cell to ensure “no-at-cell-edge” criterion is always met.
Proposal 4: The cell search process should be excluded from test repetition.
Proposal 5: It is proposed to define the following test cases to verify the corresponding relaxed cell reselection requirements:
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