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Core requirements for Rel-16 MR-DC were completed at RAN4#96e. Performance part, i.e. test cases, are still to be agreed and to be completed.
In this contribution we provide the background to the test case list proposed in [1].
Discussion
Requirements
The following requirements have been developed by RAN4 within the scope of the MR-DC work item.
Early measurement reporting
Requirements on early measurement reporting are captured in TS 38.133 clause 4.4: Idle Mode CA/DC Measurements for UE in RRC_IDLE, and clause 5.4: Idle Mode CA/DC Measurements for UE in RRC_INACTIVE, for UE camped on NR cell.
The requirements are applicable for NR camped cell in FR1 and FR2. The requirements are applicable for NR inter-frequency neighbour cells in FR1 and FR2 (for CA or DC), and E-UTRA inter-RAT neighbour cells (for DC).
Support of Early Measurement Reporting of NR cells is under capability reporting through IdleInactiveMeasurements-r16. Support of Early Measurement Reporting of E-UTRA cells is under capability reporting of idleInactiveEUTRA-MeasReport-r16.
For UE camped on E-UTRA cell, requirements for early measurement reporting are captured in TS 36.133 clause 4.9.2.4: Measurements of inter-RAT NR DC candidate cells. The funtionality is under capability reporting endc-IdleInactiveMeasFR1-r16 and endc-IdleInactiveMeasFR2-r16. 
Direct SCell activation
Requirements on Direct SCell activation are captured in TS 38.133 clause 8.3.4: Direct SCell Activation at SCell addition, clause 8.3.5: Direct SCell Activation at Handover, and clause 8.3.6: Direct SCell Activation at RRCResume, for direct activation of single SCell. Furthermore, requirements are captured in clause 8.3.9: Direct SCell Activation of Multiple Downlink SCells at SCell addition, clause 8.3.10: Direct SCell Activation of Multiple Downlink SCells at Handover, clause 8.3.11: Direct SCell Activation of Multiple Downlink SCells at RRC Resume, for direct activation of multiple SCells.
The requirements are applicable for NR PCell or NR PSCell in FR1 or FR2 with NR SCell(s) to be directly activated in FR1 and/or FR2. 
In case of NR-DC and direct SCell activation in both cell groups during overlapping time, the requirements are applicable only when the following is met: the UE supports per-FR gap, and MCG and SCG cells are in separate FRs.
The requirements on Direct SCell activation are referring to the SCell activation delay requirements. Hence for testing of Direct SCell activation funtionality it is enough to do so using a single SCell. Fulfillment of SCell activation delay for activation of multiple SCells is in the test scope of the NR RRM enhancement WI.
For the requirement on Direct SCell activation at handover, it is sufficient to test this for MCG with NR PCell, since PSCell addition is required for Direct SCell activation of SCells in SCG.
For the requirement on direct SCell activation at RRC resume, it can be noted that whether an SCell to be directly activated is likely to be fulfilling known cell condition may depend on whether the UE supports Early Measurement Reporting i.e. has indicated the capability IdleInactiveMeasurements-r16.
SCell dormancy
Requirements on NR SCell dormancy switching delay are captured in TS 38.133 clause 8.6.2: DCI and timer based BWP switch delay on a single CC for switching in and out of dormancy of a single SCell, and clause 8.6.2A.1:  Simultaneous DCI based BWP switch delay on multiple CCs for the same of multiple SCells.
Requirements on interruptions of NR serving cells during NR SCell dormancy switching are captured in clause 8.2.1.2.15.1 for EN-DC, clause 8.2.2.2.12.1 for SA, clause 8.2.3.2.13.1 for NE-DC and clause 8.2.4.2A.1 for NR-DC. 
Requirements on interruptions of E-UTRA serving cells during NR SCell dormancy switching are captured in TS 36.133 clause 7.32.2.14.1 for EN-DC, and clause 7.36.2.12.1 for NE-DC.
Requirements on interruptions of NR serving cells due to RRM and CSI measurements on dormant NR SCell(s) are captured in TS 38.133 clauses 8.2.1.2.15.2 and 8.2.1.2.15.3 for EN-DC, clauses 8.2.2.2.12.2 and 8.2.2.2.12.3 for SA, clauses 8.2.3.2.13.2 and 8.2.3.2.13.3 for NE-DC, and clauses 8.2.4.2A.2 and 8.2.4.2A.3 for NR-DC. 
Requirements on interruptions of E-UTRA serving cells due to RRM and CSI measurements on dormant NR SCell(s) are captured in TS 36.133 clause 7.32.2.14.2 for EN-DC, and clause 7.36.2.12.2 for NE-DC.
SCell dormancy switching is BWP switching between active and dormant BWPs. The requirements for dormancy switching may however at least partly differ from those of switching between active BWPs. Hence it may be necessary to test fulfillment of requirements by UE both for switching of single and multiple SCells between dormancy and non-dormancy.
Proposed test coverage
The proposed test coverage for each of the areas within the work item is as follows.
Early measurement reporting
For Early measurement Reporting, development of the following test cases is proposed: 
1. Camped on NR cell in FR1, CA/DC measurements on inter-frequency NR FR1 cell
· Applicable to UE supporting IdleInactiveMeasurements-r16
2. Camped on NR cell in FR1, CA/DC measurements on inter-frequency NR FR2 cell
· Applicable to UE supporting IdleInactiveMeasurements-r16
3. Camped on NR cell in FR2, CA/DC measurements on inter-frequency NR FR2 cell
· Applicable to UE supporting IdleInactiveMeasurements-r16
4. Camped on NR cell in FR1, CA/DC measurements on inter-RAT E-UTRA cell.
· Applicable to UE supporting idleInactiveEUTRA-MeasReport-r16
5. Camped on EUTRA cell, CA/DC measurements on inter-RAT NR FR1 cell.
· Applicable to UE supporting endc-IdleInactiveMeasFR1-r16
6. Camped on EUTRA cell, CA/DC measurements on inter-RAT NR FR2 cell.
· Applicable to UE supporting endc-IdleInactiveMeasFR2-r16
It is proposed to down-prioritize development of test cases with the following scope: 
· Camped on NR cell in FR2, CA/DC measurements on inter-frequency NR FR1 cell
· Camped on NR cell in FR2, CA/DC measurements on inter-RAT E-UTRA cell
The justification is that at the initial introduction of the feature, we see it as more likely that the UE will be camped on a NR FR1 cell or E-UTRA cell than on a NR FR2, should any of those be available. If needed, such test cases can be added in the future.
 
Direct SCell activation 
For Direct SCell activation, development of the following test cases for verifying activation delay and serving cell interruptions during direct activation, is proposed:
1. NR FR1 PCell, direct activation upon addition of known NR FR1 SCell
2. NR FR1 PCell, direct activation upon addition of known NR FR2 SCell
3. NR FR2 PCell, direct activation upon addition of intra-band NR FR2 SCell
4. NR FR1 PCell, direct activation of known NR FR1 SCell upon handover
5. NR FR1 PCell, direct activation of known NR FR2 SCell upon handover
6. NR FR2 PCell, direct activation of intra-band NR FR2 SCell upon handover
7. NR FR1 PCell, direct activation upon RRC Resume of unknown NR FR1 SCell
8. NR FR2 PCell, direct activation upon RRC Resume of intra-band NR FR2 SCell

It is proposed to down-prioritize development of test cases with the following scope: 
· NR FR2 PCell, direct activation upon addition of NR FR1 SCell.
· NR FR1/FR2 PSCell, … direct activation upon addition …
· NR FR2 PCell, direct activation of known NR FR1 SCell upon handover
· NR FR1 PCell, direct activation of unknown NR FR2 SCell upon RRC Resume
· NR FR1/FR2 PCell, … direct activation of known SCell upon RRC Resume
The justification for down-prioritizing FR2 PCell with FR1 SCells is that during the initial introduction of the feaure, we see it as more likely that the UE would have a FR1 PCell, should such cell be available. The justification for down-prioritizing Direct SCell activation in SCG is to limit the testing efforts. Testing of the feature in SCG would validate interruptions in other CG, here MCG. The reason for down-prioritizing direct activation of known SCell upon RRC resume is that it would generally require that EMR is used during RRC_INACTIVE, thus it would be testing of the combination of features. If needed, down-prioritized test cases can be added in the future.

SCell dormancy
For SCell dormancy, development of the following test cases for verifying switching delay, interruption at switching, and interruption during measurements on dormant SCell(s), is proposed. The particular tests a specific UE implementation shall undergo may depend on whether the UE supports per-FR gap or not as this influences the scaling of requirements (N). 
1. NR FR1 PCell, dormancy switching of single NR FR1 SCell
· Applicable to UE not supporting per-FR gap (with N = 1)
2. NR FR2 PCell, dormancy switching of single NR FR2 SCell
· Applicable to UE not supporting per-FR gap (with N = 1)
3. NR FR1 PCell, dormancy switching of NR FR1 SCell and NR FR2 SCell
· Applicable to UE supporting per-FR gap (with N = 1)
· Applicable to UE not supporting per-FR gap (with N = 2)
4. NR FR1 PCell, dormancy switching of multiple NR FR1 SCells
· Applicable to UE supporting per-FR gap (with N = 2)
5. NR FR2 PCell, dormancy switching of multiple NR FR2 SCells
· Applicable to UE supporting per-FR gap (with N = 2)
It is proposed to down-prioritize development of test cases with the following scope:
· NR FR2 PCell, dormancy switching of multiple NR FR1 SCells
· NR FR1/FR2 PSCell, …
The justification is the same as for Direct SCell activation above.
Summary and Conclusion
In this contribution we have provided some background information on the list of test cases that we propose for MR-DC functionalities EMR, Direct SCell activation, and SCell dormancy.
The proposed test case list and time plan is provided in [1].
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