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Introduction
RRM core requirements for Rel-16 MR-DC enhancements have been concluded in RAN4#96-e. Although there are still some remaining open issues for some objectives, RAN4 can already start to define RRM test cases for the newly introduced core requirements according to the work plan. 
In this paper we will provide our views on the RRM test for MR-DC enhancement. 
Discussion
0. EMR
For EMR core requirements, similar as LTE euCA, RRM test cases should be defined to verify the measurement period of EMR. In RAN4#96-e, there was also a discussion in [1] to add measurement accuracy tests for EMR in euCA, which seemed to be fine for most interested companies. Following the same principle, it is also meaningful to define RRM test cases to verify measurement accuracy of EMR.
The aspects that are considered in EMR core requirements include
· NR inter-frequency EMR, NR-LTE inter-RAT EMR and LTE-NR inter-RAT EMR
· Newly detectable cell and already detected cell (including cell detected when UE is in connected mode)
· Beam level measurement being configured or not
· FR1 and FR2
· EMR carrier being configured/actively measured for mobility or not
· Serving cell is below or above the search threshold
It can be seen that the number of test cases will be huge if all combinations are tested. In addition, some aspects like the last two bullet points are still under discussion in core part maintenance. To simply the test case design and to focus on the most typical scenarios in the deployment, we suggest to define measurement period and measurement accuracy tests for the following cases (totally 8 test cases).
Proposal 1: Define EMR measurement period and measurement accuracy tests for the following cases (totally 8 test cases):
· Case 1: NR inter-frequency EMR, target cell is in FR1 and has been detected when UE is in connected mode, without beam level measurement 
· Case 2: NR inter-frequency EMR, target cell is in FR2 and has not been detected when UE is in connected mode, with beam level measurement 
· Case 3: LTE-NR inter-RAT EMR, target cell is in FR1 and has not been detected when UE is in connected mode, with beam level measurement 
· Case 4: LTE-NR inter-RAT EMR, target cell is in FR2 and has been detected when UE is in connected mode, without beam level measurement 
· In all the tests, the EMR carrier is also configured for mobility, and the serving cell is below the search threshold (meaning the EMR carrier is also actively measured for mobility)
Direct SCell activation
Direct SCell activation requirements are defined by largely reusing the MAC CE based SCell activation. Since the performance of the latter has been verified with other test cases, we do not see a need to define a large set of test cases for direct SCell activation.
The aspects that are considered in direct SCell activation core requirements include
· Direct SCell activation at SCell addition, HO and RRCResume
· Direct activation of a single SCell and of multiple SCells
· Aspects from MAC CE based activation, e.g. FR1/FR2, known/unknown, SCell MeasCycle, etc.
In LTE euCA, one test case was introduced for direct SCell activation, which is for direct activation at SCell addition of a single known SCell. To simplify the test case design, for NR we suggest to follow the same test coverage, and define the following 4 test cases.
Proposal 2: Define the following 4 test cases for direct SCell activation
· TC1: Direct activation at SCell addition of a single known SCell in FR1 when UE is in EN-DC
· TC2: Direct activation at SCell addition of a single known SCell in FR2 when UE is in EN-DC
· TC3: Direct activation at SCell addition of a single known SCell in FR1 when UE is in NR SA
· TC4: Direct activation at SCell addition of a single known SCell in FR2 when UE is in NR SA
SCell dormancy 
For SCell dormancy there are 2 categories of requirements for which RRM tests should be defined.
One is the dormancy switch, and the requirements include switch delay and interruption. The aspects that are considered in direct SCell activation core requirements include
· DCI carrying dormancy indication in the first 3 OFDM symbol or not
· Dormancy indication received within DRX active time or not
· Dormancy switch on single SCell or a group of SCells
If we define test case for each of the combinations, the number of test cases would be huge considering that each test needs to be defined for both FR1 and FR2, EN-DC and NR SA. To reduce the number of test cases, we suggest to define the following 6 test cases.
Proposal 3a: Define the following 6 test cases for SCell dormancy switch.
· TC1: EN-DC, single SCell in FR1, DCI 0_1/1_1 within first 3 OFDM symbol
· TC2: EN-DC, multiple SCells in FR1, DCI 2_6 within first 3 OFDM symbol
· TC3: EN-DC, single SCell in FR2, DCI 0_1/1_1 after first 3 OFDM symbol
· TC4: NR SA, multiple SCells in FR1, DCI 0_1/1_1 after first 3 OFDM symbol
· TC5: NR SA, multiple SCells in FR2, DCI 2_6 after first 3 OFDM symbol
· TC6: NR SA, single SCell in FR2, DCI 0_1/1_1 within first 3 OFDM symbol
The other requirement is the interruption due to RRM/CSI measurement during SCell dormancy. As the requirements are common for all RRM/CSI measurement configurations, the following 4 test cases with a single one for each of EN-DC/SA and FR1/FR2 should be sufficient. The test case for deactivated SCell measurement can be used as baseline. 
Proposal 3b: Define the following 4 test cases for RRM/CSI measurement during SCell dormancy.
· TC1: EN-DC and SCell in FR1
· TC2: EN-DC and SCell in FR2
· TC3: NR SA and SCell in FR1
· TC4: NR SA and SCell in FR2
Conclusions
In this paper we provided our views on RRM test for MR-DC enhancement.
Proposal 1: Define EMR measurement period and measurement accuracy tests for the following cases (totally 8 test cases):
· Case 1: NR inter-frequency EMR, target cell is in FR1 and has been detected when UE is in connected mode, without beam level measurement 
· Case 2: NR inter-frequency EMR, target cell is in FR2 and has not been detected when UE is in connected mode, with beam level measurement 
· Case 3: LTE-NR inter-RAT EMR, target cell is in FR1 and has not been detected when UE is in connected mode, with beam level measurement 
· Case 4: LTE-NR inter-RAT EMR, target cell is in FR2 and has been detected when UE is in connected mode, without beam level measurement 
· In all the tests, the EMR carrier is also configured for mobility, and the serving cell is below the search threshold (meaning the EMR carrier is also actively measured for mobility)
Proposal 2: Define the following 4 test cases for direct SCell activation
· TC1: Direct activation at SCell addition of a single known SCell in FR1 when UE is in EN-DC
· TC2: Direct activation at SCell addition of a single known SCell in FR2 when UE is in EN-DC
· TC3: Direct activation at SCell addition of a single known SCell in FR1 when UE is in NR SA
· TC4: Direct activation at SCell addition of a single known SCell in FR2 when UE is in NR SA
Proposal 3a: Define the following 6 test cases for SCell dormancy switch.
· TC1: EN-DC, single SCell in FR1, DCI 0_1/1_1 within first 3 OFDM symbol
· TC2: EN-DC, multiple SCells in FR1, DCI 2_6 within first 3 OFDM symbol
· TC3: EN-DC, single SCell in FR2, DCI 0_1/1_1 after first 3 OFDM symbol
· TC4: NR SA, multiple SCells in FR1, DCI 0_1/1_1 after first 3 OFDM symbol
· TC5: NR SA, multiple SCells in FR2, DCI 2_6 after first 3 OFDM symbol
· TC6: NR SA, single SCell in FR2, DCI 0_1/1_1 within first 3 OFDM symbol
Proposal 3b: Define the following 4 test cases for RRM/CSI measurement during SCell dormancy.
· TC1: EN-DC and SCell in FR1
· TC2: EN-DC and SCell in FR2
· TC3: NR SA and SCell in FR1
· TC4: NR SA and SCell in FR2
Reference
[1]. R4-2012204, Email discussion summary for [96e][203] LTE_RRM_maintenance, Moderator (Ericsson)
8

3

