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1. Introduction

In RAN4#96e meeting, the test case of power saving was discussed. The following agreements are agreed [1].
	· 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


The remaining issues are listed in the below [1]:
· 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

This paper provides the analysis on the above issues.
2. Discussion
The relaxed measurement is an optional feature without UE radio access capability parameters. This is captured in TS38.306 section 5.2.
	Relaxed measurement

Indicates whether the UE supports relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE as specified in TS 38.304 [21].


There is no explicit capability signaling for this feature. When UE declares that it doesn’t support the feature, the corresponding test cases are not required to be satisfied.

Proposal 1: The corresponding test cases are not required to be satisfied for the UE who declares that it doesn’t support the relaxed measurement.

The low mobility and at at-cell edge criterion are specified in RAN2. The detailed criterion are duplicated.
	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 monitoring 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).




It is agreed that no test cases for both low mobility and not-at-cell-edge. As defined in TS 38.133, when only one of the above criterion is satisfied, the relaxed measurements are performed (3*legacy requirement).
· Intra-frequency test case
For relaxed intra-frequency measurement, the two cases for fulfilling lowMobilityEvalutation and fulfilling cellEdgeEvaluation can be verified separately. The common test parameters for the two test cases comprise 1 frequency layer with serving cell (cell1) and neighbor cell (cell2) with different cell ID. Cell1 and Cell2 belong to different tracking areas. It shall be noted that the purpose of the test case is to verify whether UE satisfy the relaxed measurement so we suggest only one way cell reselection is considered, and it is no need to test cell reselection back.
· For UE fulfilling lowMobilityEvalutation
Two time periods can be set. During T1, criteria lowMobilityEvalutation is fulfilled, where (SrxlevRef – Srxlev) < SSearchDeltaP. During T1, the received signal level of serving cell remain unchanged. Considering the measurement accuracy (relative accuracy is 2dB), SSearchDeltaP can be set as 3dB with 1dB margin. In order to reduce the test time, we suggest TSearchDeltaP is set to a small value where TSearchDeltaP specifies the time period over which the Srxlev variation is evaluated for relaxed measurement. Cell 2 is unknown to UE. UE has not registered with network for tracking area containing cell2. 
At the beginning of T2, cell2 arises (power on). UE performs relaxed cell identification, relaxed measurement and relaxed R-criteria evaluation. The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2. The cell reselection delay to the cell2 is expressed as Tdetect,EUTRAN_Intra + TSI where Tdetect,EUTRAN_Intra is relaxed requirements in Table 4.2.2.9.2-1.
· For UE fulfilling cellEdgeEvaluation
Two time periods can be set. During T1, criteria not-at-cell-edge is fulfilled, where Srxlev > SSearchThresholdP and Squal > SSearchThresholdQ. In test case for power saving, SSearchThresholdQ is not configured. SSearchThresholdP can be set as lower than (Srxlev- 4.5)dB.
In order to reduce the test time, we suggest TSearchDeltaP is set to a small value where TSearchDeltaP specifies the time period over which the Srxlev variation is evaluated for relaxed measurement. Cell 2 is unknown to UE. UE has not registered with network for tracking area containing cell2. 
During time duration T2, the test procedure is the same as the lowMobilityEvalutation case.
Proposal 2: specify separate test for lowMobilityEvalutation and cellEdgeEvaluation in intra-frequency relaxation measurement test case.
1. Two cells: serving cell and neighbour cell with different tracking area;
2. Two time durations:
During T1, cell2 is unknown (power OFF). lowMobilityEvalutation or cellEdgeEvaluation criteria is satisfied.
- For low mobility criteria, received signal level of serving cell remain unchanged and SSearchDeltaP can be set as 3dB. Low mobility criteria is fulfilled.
- For cell edge criteria, SSearchThresholdP can be set as lower than (Srxlev- 4.5)dB. SSearchThresholdQ is not configured. Cell edge criteria is fulfilled.
At the beginning of T2, cell2 arises. UE detects cell2 with relaxed requirement (including cell detection, measurement and R criteria evaluation) and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2. 
· Relaxed inter-frequency and inter-RAT measurement test case
In order to simplify the test case of relaxed measurement, the test case can only consider the scenario where Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. Herein the inter-frequency layers of higher, equal or lower priority will follow the same requirements. In the legacy test case in idle mode, two-round cell reselection test has already verified the functionality of reselect to lower priority and reselect back to lower priority cell. In relaxed measurement in power saving, it is no need to design two round cell reselection.
Proposal 3: In the condition Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, no need to consider high/low priority frequency layers for inter-frequency/inter-RAT in power saving test cases.
Proposal 4: It is no need to design two round (to and back) cell reselection process for inter-frequency/inter-RAT in power saving test cases.

Under the above assumption, the test case for lowMobilityEvalutation and cellEdgeEvaluation for inter-frequency layer and inter-RAT layer can be similar as intra-frequency layer. 

Proposal 5: Specify separate test cases for lowMobilityEvalutation and cellEdgeEvaluation in inter-frequency and inter-RAT relaxation measurement. The test case setup can refer to intra-frequency cases.
3. Conclusion
This contribution provided considerations on the test cases of measurement relaxation in power saving. 

Proposal 1: The corresponding test cases are not required to be satisfied for the UE who declares that it doesn’t support the relaxed measurement.

Proposal 2: specify separate tests for lowMobilityEvalutation and cellEdgeEvaluation in intra-frequency relaxation measurement test case.
1. Two cells: serving cell and neighbour cell with different tracking area;

2. Two time durations:
During T1, cell2 is unknown (power OFF). lowMobilityEvalutation or cellEdgeEvaluation criteria is satisfied.
- For low mobility criteria, received signal level of serving cell remain unchanged and SSearchDeltaP can be set as 3dB. Low mobility criteria is fulfilled.
- For cell edge criteria, SSearchThresholdP can be set as lower than (Srxlev- 4.5)dB. SSearchThresholdQ is not configured. Cell edge criteria is fulfilled.
At the beginning of T2, cell2 arises. UE detects cell2 with relaxed requirement (including cell detection, measurement and R criteria evaluation) and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2. 

Proposal 3: In the condition Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, no need to consider high/low priority frequency layers for inter-frequency/inter-RAT in power saving test cases.

Proposal 4: It is no need to design two round (to and back) cell reselection process for inter-frequency/inter-RAT in power saving test cases.

Proposal 5: Specify separate test cases for lowMobilityEvalutation and cellEdgeEvaluation in inter-frequency and inter-RAT relaxation measurement. The test case setup can refer to intra-frequency cases.
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