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Introduction
RRM requirements for NCSG were discussed and completed in RAN4#102-e. According to the work plan, RAN4 should work on defining test cases for NCSG.
In this paper we will provide our views on the test cases for NCSG.
Discussion
The main motivation of NCSG is to reduce the interruption caused by legacy MG when UE has spare resources to perform certain measurement in parallel with data Tx/Rx on the serving cells. Whether UE supports performing a measurement with NCSG is up to measurement capability reporting, but the main use cases would be inter-frequency and inter-RAT measurements where the target MO is in a band which can form a supported band combination with the bands of the serving cells. 
In addition, NCSG use cases also include measurement on deactivated and dormant SCC, with the intention to limit all the interruptions to VILs, i.e. no additional interruption is allowed other than those for VIL. It is meaningful to define separate TCs for such use cases as well. As SCell dormancy is an optional capability, we suggest to define TCs for deactivated SCC measurement with NCSG.
Proposal 1: Define separate TCs for inter-frequency, inter-RAT and deactivated SCC measurement with NCSG.
24 patterns are defined NCSG and each corresponds to a legacy MG patterns. Some NCSG patterns are mandatory, and there is a new UE capability indicating whether UE supports per-FR NCSG or not. Same as existing TCs with legacy MG, it is suggested to define sub-test in each TC with NCSG for per-UE and per-FR NCSG, and use a mandatory NCSG pattern applicable for the FR. 
Specifically, for per-UE and FR1 NCSG we suggest to use NCSG pattern 0, and for FR2 NCSG, we suggest to use NCSG pattern 13 in the TC.
Proposal 2: Define sub-tests in each TC for per-UE and per-FR NCSG and use a mandatory NCSG pattern applicable for the FR. 
The main RRM requirements related to NCSG include 1) measurement period, which is similar as legacy MG based measurement; 2) interruption requirements, which is based on VIL length; and 3) scheduling restriction requirements, where RAN4 defined the applicability of scheduling restriction and the level of the restriction. In our view, all 3 requirements can be verified in the same TC.
Proposal 3: Define the following test requirements in each TC.
· Measurement period is within specified requirements
· [bookmark: _GoBack]Interruption due to VIL are within specified requirements
· UE conducts data Tx/Rx during ML
The applicability of scheduling restriction is based on UE capability, i.e. whether UE supports simultaneous Tx/Rx and IBM between the target bands and the serving bands. This can be left to actual capability of the UE under test. The level of the restriction depends on NW configuration of deriveSSB-IndexFromCell-inter, i.e. the restriction can be on symbol level or SMTC window level depending whether the flag is set. We suggest to have the flag set in the TCs.
When scheduling restriction applies and deriveSSB-IndexFromCell-inter is set, the scheduling restriction is supposed to be on SSB symbols plus 1 data symbol before and after. It may be difficult to verify the interruption on symbol level, so to simplify the tests, we suggest to verify the interruption on slot level. In the tests we would have limited number of slots with SSBs (1 or 2), and SMTC window can be configured to include more slots than SSB slots. A correct UE should send ACK/NACK for the data scheduling in slots within SMTC window that do not contain SSB.
Proposal 4: Whether scheduling restriction apply is based on actual capability of the UE under test. Flag deriveSSB-IndexFromCell-inter is set in the test, and verify slot level interruption.
Based on above discussions, we suggest to define the following TCs for NCSG.
Proposal 5: Define the following TCs for NCSG.
· TC1: measurement of inter-frequency SSB with NCSG for FR1
· TC2: measurement of inter-frequency SSB with NCSG for FR2
· TC3: measurement of deactivated SCC with NCSG for FR1
· TC4: measurement of deactivated SCC with NCSG for FR2
· TC5: measurement of LTE with NCSG
Conclusions
In this paper we provided our views on test cases for NCSG.
Proposal 1: Define separate TCs for inter-frequency, inter-RAT and deactivated SCC measurement with NCSG.
Proposal 2: Define sub-tests in each TC for per-UE and per-FR NCSG and use a mandatory NCSG pattern applicable for the FR. 
Proposal 3: Define the following test requirements in each TC.
· Measurement period is within specified requirements
· Interruption due to VIL are within specified requirements
· UE conducts data Tx/Rx during ML
Proposal 4: Whether scheduling restriction apply is based on actual capability of the UE under test. Flag deriveSSB-IndexFromCell-inter is set in the test, and verify slot level interruption.
Proposal 5: Define the following TCs for NCSG.
· TC1: measurement of inter-frequency SSB with NCSG for FR1
· TC2: measurement of inter-frequency SSB with NCSG for FR2
· TC3: measurement of deactivated SCC with NCSG for FR1
· TC4: measurement of deactivated SCC with NCSG for FR2
· TC5: measurement of LTE with NCSG
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