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1. Introduction
The RRM relaxation and MIMO layer adaption requirements for UE power saving have been specified in RRM specification [1]. This paper will trigger the discussion on RRM test cases.
2. Discussion
2.1	Test case for power saving
For RRM relaxation, two criterions, i.e. low mobility criterion and not-at-cell edge, are considered. RAN4 specified the following three types of RRM relaxation requirements. RAN4 should specified test cases to ensure that UE meets the relaxed requirements for power saving. 
· Requirements for power saving UE fulfilling “low mobility” criterion
· Requirements for power saving UE fulfilling “not-at-cell edge” criterion
· Requirements for UE fulfilling both of the above criteria. 
In current RRM specification, RAN4 defined four test cases in annex 6 for FR1 and two test cases in annex 7 for FR2 in idle state. These test cases shall be used as the starting point for power saving test case design since majority of the test parameters can be reused. Additional effort should be on how to reflect the RRM relaxation criteria of low mobility and/or not-at-cell edge.
A.6.1	SA: RRC_IDLE state mobility
A.6.1.1	Cell re-selection to NR
A.6.1.1.1	Cell reselection to FR1 intra-frequency NR case
A.6.1.1.2	Cell reselection to FR1 inter-frequency NR case
A.6.1.2	Inter-RAT E-UTRAN cell re-selection
A.6.1.2.1	Cell reselection to higher priority E-UTRAN
A.6.1.2.2	Cell reselection to lower priority E-UTRAN
A.7	NR standalone tests with one or more NR cells in FR2
A.7.1	SA: RRC_IDLE state mobility
A.7.1.1	Cell re-selection to NR
A.7.1.1.1	Cell reselection to FR2 intra-frequency NR case
A.7.1.1.2	Cell reselection to FR2 inter-frequency NR case

MIMO layer adaption is also an important feature for power saving, we propose to introduce a test case for the BWP switching delay due to MIMO layer change.
Proposal 1: The following list of test cases in Table 1 are specified for UE power saving
Table 1. Test case list for power saving
	No.
	Test case

	1
	Cell reselection to FR1 intra-frequency NR case

	2
	Cell reselection to FR1 inter-frequency NR case

	3
	Cell reselection to FR1 inter-RAT E-UTRA

	4
	Cell reselection to FR2 intra-frequency NR case

	5
	Cell reselection to FR2 inter-frequency NR case

	6
	BWP switching with MIMO layer adaption



2.1	Test configurations
Parameter setting for low mobility and not-at-cell edge
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]According to TS38.304, 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.
Considering that the relative accuracy of RSRP measurement is less than 2dB. The value of threshold SSearchDeltaP can be set as 3dB to ensure “low mobility” criterion is always met.
According to TS 38.304, not-at-cell edge criterion 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).
This threshold SSearchThresholdP for this criterion can be set based on the signal level of cell-2dB.
Proposal 2: The low mobility criterion is configured by SSearchDeltaP =3dB, and not-at-cell edge criterion is configured by set SSearchThresholdP < signal level of cell – 2dB.

Optimization on reducing test time
Based on RRM relaxation requirements for intra frequency, inter frequency and inter-RAT measurements, the measurement period for UE power saving will be 3 times as that for normal UE. The measurement interval for high priority frequency layer may be relaxed from 60s to 1 hour under specific conditions. From testing time point of time, some optimization could be done for power saving test cases. E.g.
· Do not consider the test for “1 hour” case. 
· Exclude repetition of cell search process by proper design of each T period, e.g. assuming the cells to be measured are identified cells and test repetitions are only done for the measurement part. 
· Include the 3 type of criteria in a single test: T1 for low mobility, T2 for not-at-cell edge and T3 for both.
Table 2. Test configuration for RRM relaxatio
	T
	UE behaviour

	T0
	UE identify 2 Cells, Pcell1 > Pcell2, UE comps on Cell 1. Low mobility criterion is configured and setting SSearchDeltaP =3dB so that low mobility criteria is fulfilled.

	T1
	Pcell1 < Pcell2, UE re-select to Cell 2. Testing RRM relaxation requirement for Low mobility criterion. After reselection, not-at-cell edge criterion is configured and set SSearchThresholdP < Pcell2 – 2dB so that not-at-cell edge criterion is full filled.

	T2
	Pcell1 > Pcell2, UE re-select to Cell 1. Testing RRM relaxation requirement for not-at-cell edge criterion. After reselection, Low mobility criterion and not-at-cell edge criterion are configured and set SSearchDeltaP =3dB and SSearchThresholdP < Pcell1 – 2dB so that both criteria are fulfilled.

	T3
	Pcell1 < Pcell2, UE re-select to Cell 2. Testing RRM relaxation requirement for Low mobility and not-at-cell edge criteria.



Proposal 3: It is proposed to adopt the test configuration in Table 2.

3. Conclusion
This document discussed RRM test cases for UE power saving and gave the following proposals.
Proposal 1: The following list of test cases in Table 1 are specified for UE power saving
Table 1. Test case list for power saving
	No.
	Test case

	1
	Cell reselection to FR1 intra-frequency NR case

	2
	Cell reselection to FR1 inter-frequency NR case

	3
	Cell reselection to FR1 inter-RAT E-UTRA

	4
	Cell reselection to FR2 intra-frequency NR case

	5
	Cell reselection to FR2 inter-frequency NR case

	6
	BWP switching with MIMO layer adaption



Proposal 2: The low mobility criterion is configured by SSearchDeltaP =3dB, and not-at-cell edge criterion is configured by set SSearchThresholdP < signal level of cell – 2dB.
Proposal 3: It is proposed to adopt the test configuration in Table 2.
Table 2. Test configuration for RRM relaxatio
	T
	UE behaviour

	T0
	UE identify 2 Cells, Pcell1 > Pcell2, UE comps on Cell 1. Low mobility criterion is configured and setting SSearchDeltaP =3dB so that low mobility criteria is fulfilled.

	T1
	Pcell1 < Pcell2, UE re-select to Cell 2. Testing RRM relaxation requirement for Low mobility criterion. After reselection, not-at-cell edge criterion is configured and set SSearchThresholdP < Pcell2 – 2dB so that not-at-cell edge criterion is full filled.

	T2
	Pcell1 > Pcell2, UE re-select to Cell 1. Testing RRM relaxation requirement for not-at-cell edge criterion. After reselection, Low mobility criterion and not-at-cell edge criterion are configured and set SSearchDeltaP =3dB and SSearchThresholdP < Pcell1 – 2dB so that both criteria are fulfilled.

	T3
	Pcell1 < Pcell2, UE re-select to Cell 2. Testing RRM relaxation requirement for Low mobility and not-at-cell edge criteria.
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