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Introduction
RRM requirements for concurrent MGs were discussed and completed in RAN4#102-e. According to the work plan, RAN4 should work on defining test cases for concurrent MGs.
In this paper we will provide our views on the test cases for concurrent MGs.
Discussion
The main motivation of concurrent MGs is to enable measurement of different frequency layers that cannot be measured with a single MG due to different time locations of the measured RS. The main requirements include measurement requirements where UE only measured the frequency layer associated with each MG, i.e. CSSF is independently calculated for each MG. 
Proposal 1: For all TCs, define test requirements to verify the CSSF is independently calculated for each MG in the measurement period. 
Another part of the requirements is related to collision handling, i.e. UE keeps measurement for the high priority MG and drops the occasion of low priority MG. 
Proposal 2: Define separate TCs for colliding and non-colliding MGs, and for TCs with colliding MGs, define test requirements to verify UE conducts data Tx/Rx during dropped occasions.
Although the main use case for concurrent MGs is for different RS-es on different frequency layers, for the TCs we suggest to use inter-frequency SSB as MOs, and the SMTC offsets for the two MOs are different. The reason is that CSI-RS and PRS measurements are optional capability, and if we use them in the TCs the applicability of the tests would be limited to UEs capable of CSI-RS or PRS measurements. 
Proposal 3: Use inter-frequency SSB based MOs in the TCs with different SMTC offsets.
Similar as existing TCs for event triggered reporting for inter-frequency measurement, both per-UE and per-FR MGs should be considered, and we suggest to following the existing approach to define separate sub-tests for per-UE and per-FR MGs.
For per-UE MG it is straightforward to use have per-UE MGs in the TCs. For per-FR MG UE should be able to support up to 3 MGs across FRs, but for the TCs we suggest to configure 2 per-FR MGs only.
· As simultaneous per-UE and per-FR MG is only allowed when PRS measurement is configured, we suggest to not test this combination because PRS measurement is optional UE capability. 
· It is possible to have 3 per-FR MGs in the TC, e.g. for FR1 test (PCell in FR1), we can have 2 FR1 MGs and 1 FR2 MG. However, the feasibility of such FR1+FR2 tests has not been concluded, i.e. the test has to be conducted in OTA manner due to existence of FR2, but the performance for the FR1 link cannot be verified due to calibration issue. 
Proposal 4: Define sub-tests for per-UE MG and per-FR MG with one TC. For the tests with per-FR MGs, only configure 2 per-FR MGs for the concerned FR. 
Above discussions are for NR measurements, concurrent MGs are also applicable for LTE measurements. While the applicability of using multiple MGs for LTE measurement is under discussion for the core part, LTE measurement can be performed with at least one of the concurrent MGs. Depending on the outcome of the core discussion, one TC can be defined to verify the performance of LTE measurement.
· If LTE can be measured with multiple MGs, then in the TC multiple LTE MOs can be associated with different MGs
· If LTE can be measured with only a single MG, then in the one LTE MO can be associated with one MG, and one NR MO can be associated with another MG
Proposal 5: Define a separate TC for LTE measurement when concurrent MGs are configured. 
Based on above discussions, the TC list can be summarized as follows. 
Proposal 6: Define the following TCs for concurrent MGs.
· TC1: measurement with non-colliding concurrent MGs for FR1
· TC2: measurement with non-colliding concurrent MGs for FR2
· TC3: measurement with colliding concurrent MGs for FR1
· TC4: measurement with colliding concurrent MGs for FR2
· TC5: LTE measurement with non-colliding concurrent MGs
Conclusions
In this paper we provided our views on test cases for concurrent MGs.
Proposal 1: For all TCs, define test requirements to verify the CSSF is independently calculated for each MG in the measurement period. 
Proposal 2: Define separate TCs for colliding and non-colliding MGs, and for TCs with colliding MGs, define test requirements to verify UE conducts data Tx/Rx during dropped occasions.
Proposal 3: Use inter-frequency SSB based MOs in the TCs with different SMTC offsets.
Proposal 4: Define sub-tests for per-UE MG and per-FR MG with one TC. For the tests with per-FR MGs, only configure 2 per-FR MGs for the concerned FR. 
Proposal 5: Define a separate TC for LTE measurement when concurrent MGs are configured. 
Proposal 6: Define the following TCs for concurrent MGs.
· TC1: measurement with non-colliding concurrent MGs for FR1
· TC2: measurement with non-colliding concurrent MGs for FR2
· TC3: measurement with colliding concurrent MGs for FR1
· TC4: measurement with colliding concurrent MGs for FR2
· TC5: LTE measurement with non-colliding concurrent MGs
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