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1. Introduction

The core requirements on Further Multi-RAT Dual-Connectivity enhancements are completed in last meeting. This paper provides the discussion on the performance requirements.
2. Discussion
2.1. Temporary RS based SCell activation
Both temporary RS based SCell activation delay and interruptions on other active serving cells can be verified in the same test cases. The following test cases are suggested to be verified.
· EN-DC tests with all NR cells in FR1

As the temporary RS based SCell activation delay is different when the measurement period of SCell being activated is less than and larger than [2400ms], two test cases for known SCell in FR1 SCell with measurement cycle 160ms and 640ms are supposed to be set up. If the temporary RS based multiple SCell activation requirements are agreed to be specified in core part, one test case with all known FR1 SCells can be designed where the measurement cycle of the two to-be-activated SCells can be the same (e.g., 160ms). To limit test case quantity, it is no need to verify the larger measurement cycles for multiple case as these are already verified in single SCell activation case.
===Proposed test cases===
A.4
EN-DC tests with all NR cells in FR1

A.4.5.3.x1
 Fast SCell Activation and deactivation of known SCell in FR1 for 160ms SCell measurement cycle

A.4.5.3.x2
 Fast SCell Activation and deactivation of known SCell in FR1 for 640 ms SCell measurement cycle

A.4.5.3.x3 SCell Activation and deactivation of multiple known SCells in FR1 with single activation/deactivation command (if needed)
===================
· EN-DC tests in FR2

Legacy SCell activation tests verify the cases (PSCell and SCell are intra-band @FR2), (PSCell @FR2, SCell@FR1) and (PSCell @FR1, SCell@FR2). As the basic functionality of inter-band PSCell@FR2+SCell@FR1 has already been verified in legacy test, it is suggested not to verify the temporary RS based SCell activation in (PSCell @FR2, SCell@FR1) case. If the temporary RS based multiple SCell activation requirements are agreed to be specified in core part, one test case with two known SCells can be designed.
===Proposed test cases===
A.5
EN-DC tests with one or more NR cells in FR2

A.5.5.3.X1
Fast SCell Activation and deactivation of SCell in FR2 intra-band
Note: PSCell and being activated SCell are in the same band in FR2.
A.5.5.3.X2
Fast SCell Activation and deactivation of SCell in FR2 in inter-band
Note: PSCell in FR1 and SCell in FR2; SCell is known; periodic CSI-RS is used for CSI reporting
A.5.5.3.X3
Multiple fast SCell Activation and deactivation of one known SCell in FR2
Note: PSCell and two known SCells are in the same FR2 band
===================

· NR standalone tests with all NR cells in FR1
In legacy tests, there is no test case for multiple SCell activation in SA. The same principle can be applied for temporary RS based SCell activation. The following test cases are proposed.
===Proposed test cases===
A.6
NR standalone tests with all NR cells in FR1

A.6.5.3.X1
Fast SCell Activation and deactivation of known SCell in FR1 in non-DRX for 160ms SCell measurement cycle

A.6.5.3.X2
Fast SCell Activation and deactivation of known SCell in FR1 in non-DRX for 640 ms SCell measurement cycle
===================

· NR standalone tests with one or more NR cells in FR2
No multiple SCell activation tests are to be verified.
===Proposed test cases===
A.7
NR standalone tests with one or more NR cells in FR2

A.7.5.3.X1
Fast SCell Activation and deactivation for SCell in FR2 intra-band
Note: PCell and being activated SCell are in the same band in FR2.
A.7.5.3.X2
Fast SCell Activation and deactivation for SCell in FR2 inter-band 

Note: PCell and SCell are in FR2 inter-band; SCell is known; periodic CSI-RS is used for CSI reporting
===================

2.2. Efficient activation/de-activation mechanism for one SCG
· PSCell activation/deactivation
Both RACH based PSCell activation and RACH-less based PSCell activation requirements are specified. As the Tsearch for unknown SCell in RACH based case is for PSSS/SSSS detection, this is already verified in multiple other tests, therefore we suggest to verify the RACH-less based PSCell activation procedure. To test a tight Tprocessing, no PSCell parameter is modified.
Two tests of PSCell activation/deactivation delay can be specified in FR1 and FR2. The followings are listed:
A.4
EN-DC tests with all NR cells in FR1

A.4.5.X1
PSCell activation and deactivation delay

A.5
EN-DC tests with one or more NR cells in FR2

A.5.5.X2
PSCell activation and deactivation delay

· RRM measurement and RLM/BFD on deactivated SCG
In legacy tests, there is no test for measurement delay on SCell (either activated SCell or deactivated SCell). The reason is that the main functionality of measurement has already been verified by intra-frequency measurement on single carrier. The measurement on deactivated SCell is more like a case where a longer DRX is used compared with single carrier test, where longer DRX refers to measCycleSCell. The measurement on deactivated PSCell is quite similar with that of deactivated SCell, therefore we don’t expect to create new test case to verify the measurement delay procedure. The same logic can also be applied for RLM/BFD measurement on deactivated PSCell.
The interruption tests during measurement on deactivated PSCell can be specified. When UE is not configured with RLM or BLF on deactivated PSCell, the interruptions on other serving cells are the same with legacy requirements except measCycleSCell is replaced by measCyclePSCell. This case is not expected to be duplicated verified. Therefore the case where UE is configured with RLM/BFD on deactivated PSCell is considered, and then both interruption requirements due to measurement and RLM/BFD on PSCell can be verified in the same test. As it is not able to test the interruption in FR1 serving cells when PSCell is on FR2 (i.e., FR1+FR2 case), therefore only ENDC FR1 test is supposed to be specified.

A.4.5.2.X1
E-UTRAN – NR FR1 interruptions during measurements on deactivated NR PSCell
Note: 
1. UE is configured with RLM or BFD on the deactivated PSCell; 
2. Both interruption requirements due to measurement and RLM/BFD on PSCell are verified

3. Sync ENDC is considered
2.3. Conditional PSCell change and addition
The following test case can be defined for conditional PSCell addition:
A.4.5.X1
Conditional PSCell addition and release delay

A.4.5.X1.1
Addition and Release Delay of known NR PSCell

A.5.5.X2
Conditional PSCell addition and release delay

A.5.5.X2.1
Addition and Release Delay of unknown NR PSCell 

A.7.5.X3
Conditional PSCell addition and release delay

A.7.5.X3.1
Addition and Release Delay of known NR PSCell

3. Conclusion
This contribution presents the test cases for R17 Further Multi-RAT Dual-Connectivity enhancements.
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