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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]RAN4 finalized the core part requirement of NCSG in RAN4#102e meeting. Therefore, in this paper we discuss the expected test case scope for NCSG.
2 Discussion
[bookmark: _Ref54117246]As RAN2 only introduces the corresponding RRC signal for NR-SA, the test cases should also be limited to NR-SA, i.e., Section A.6 and A.7.
[bookmark: _Ref101207104]Proposal 1: The NCSG test cases should also be limited to NR-SA, i.e., Section A.6 and A.7, while Section A.3 can also be updated to capture new configurations if needed. 

Before discussing the detail scope, it is important to look at the WI summary [1]. We excerpted the part related to NCSG below.
	1) Network controlled small gap (NCSG)
· Introduced a UE capability reporting based on RRCReconfigurationComplete and RRCResumeComplete messages (similar to NeedforGap). So that UE can report whether to support ‘no-gap-no-interruption’, ‘ncsg’ or ‘gap’ for each target band to be measured based on UE’s current CA configuration.
· Introduced 24 NCSG patterns with visible interruption (VIL1 and VIL2, which are 1ms for FR1 and 0.75ms for FR2) before and after the measurement length (ML). 
· UE is expected to continue DL reception or UL transmission with serving cells during ML.
· A new MG timing advance 0.75ms was introduced correspondingly. 
[image: ]
· Introduced the UE behaviours for the cases when UE reports different capabilities on ‘no-gap-no-interruption’, ‘ncsg’ or ‘gap’ but with a different a network configuration (NCSG or legacy MG) which may not perfectly match UE’s reported capability.
· Introduced a new synchronization indication between the target NR band to be measured and a reference serving cell of UE to reduce the OFDM symbols restricted from data scheduling, when UE is incapable for simultaneous Tx/Rx or independent beamforming (FR2-specific). 
· Introduced the corresponding UE requirements regarding gap interruption, scheduling restriction and measurement delay. Update the impact to L1 measurements.


In our view, the UE capability signalling part does not belong to RRM test case. Therefore, the design of the test case scope should cover the following aspects:
· New NCSG patterns and MGTA, e.g.,
· Whether UE can resume data transmission/reception during ML
· The NCSG patterns supported by UE
· Different measurement types 
· Deactivated SCells (new interruption requirement), intra-freq measurement with gap, inter-freq measurement with gap and inter-RAT measurements
· UE behaviour regarding the new synchronization indication
· Impact to L1 measurements
In the later discussion, we follow the section order of the test case.
L1 impact 
If legacy MG is configured, UE will not measure the L1-RS which is overlapped by legacy MG. RAN4 introduced a factor P to address this issue. The difference in NCSG is that UE can simultaneous perform L3 measurement on an inter-freq/RAT layer while continuing the L1 measurement during ML, except for FR2 CBM case. Therefore, it is important to ensure this parallel processing during ML by introducing a test case for L1 measurements under FR1 and FR2 IBM case.
There are RLM, BFD&LR, L1-RSRP and L1-SINR test cases. We do not think RAN4 needs to introduce NCSG test cases for all of them. In our understanding, NCSG does not really care whether the L1 measurement is for RLM, BFD, CBD, L1-RSRP and L1-SINR. Therefore, we think it suffices to only introduce RLM test case.
On the detail of RLM test case list, we do not think we need to extend every Rel-15 test case. The Rel-15 test case list for RLM is like below: 
· OOS, SSB,     non-DRX
· INS,   SSB,     non-DRX
· OOS, SSB,     DRX
· INS,   SSB,     DRX
· OOS, CSI-RS, non-DRX
· INS,   CSI-RS, non-DRX
· OOS, CSI-RS, DRX
· INS,   CSI-RS, DRX
· Scheduling restriction in FR2
DRX should not be considered. DRX provides UE a very long off time for any inter-frequency measurement. UE actually does not need to follow the NCSG configuration to conduct inter-frequency measurement. Therefore, there is no point to introduce test cases under DRX. In addition, we think there is no need to introduce test cases for both SSB based and CSI-RS based RLM, because NCSG does not really care the RS type that UE has to do the L1-measurements. 
[bookmark: _Ref101281469]Proposal 2: Introducing SSB-based RLM test cases with non-DRX under FR1 and FR2 IBM to verify UE’s behaviour during ML.

Interruption 
The main change on interruption requirement is on the deactivated SCell measurement. If UE follows the NCSG to perform measurement, the UE does not need to follow the legacy interruption requirements. All the RF re-tuning or ON-OFF switching should happen during the VIL of NCSG. As this is a new UE behaviour, it is very important to introduce a test case to verify it.  
[bookmark: _Ref101606565]Proposal 3: Introducing new interruption test cases for deactivated SCell measurement via NCSG.

Intra-frequency measurement with gap 
One measurement type applicable to NCSG is the intra-frequency measurement with gap. When UE reports the support of NCSG for the same band as UE’s serving cell and support UE feature 6-1a, UE should be able to measurement the intra-frequency SSB which is not completely contained in the active DL BWP via NCSG. Because this is a new UE behaviour, it is important to introduce a test case to verify it.
[bookmark: _Ref101606567]Proposal 4: Introducing NCSG test cases for intra-frequency measurement under non-DRX and without SBI reporting, when SSB is not fully contained the active DL BWP.

Inter-frequency measurement with gap 
Another measurement type applicable to NCSG is the inter-frequency measurement with gap. When UE reports the support of NCSG for the same or different band as UE’s serving cell, UE should be able to measurement the inter-frequency SSB on that band. Because this is a new UE behaviour, it is important to introduce a test case to verify it. 
When the TE continues scheduling data transmission/reception during ML of the NCSG, different UE behaviours are expected in FR2 for IBM and CBM cases. If UE support IBM, there is no scheduling restriction due to rough/fine Rx beam difference. If UE support CBM, we can provide the new synchronization indicator to verify the scheduling restriction requirement. 
[bookmark: _Ref101606568]Proposal 5: Introducing NCSG test cases for inter-frequency measurement under non-DRX and without SBI reporting, when SSB is not fully contained the active DL BWP. Check UE’s scheduling restriction behaviour according to UE’s support of IBM or CBM in FR2.

Inter-RAT measurement 
In Rel-15/16, all inter-RAT measurements are conducted via legacy MG. In Rel-17, UE can report the support of NCSG for EUTRAN measurements. Although it is very similar to inter-frequency case from requirement perspective, the UE implementation is very different. Inter-RAT measurement usually requires UE to wake-up the LTE modem for the required processing. Since the UE implementation is quite different to inter-frequency measurement, we think it is important to introduce a test case to verify it.
[bookmark: _Ref101606570]Proposal 6: Introducing NCSG test cases for inter-RAT E-UTRAN under non-DRX.

3 Conclusion
In the contribution, we provided our view about the test scope for NCSG. we have the following proposals
Proposal 1: The NCSG test cases should also be limited to NR-SA, i.e., Section A.6 and A.7, while Section A.3 can also be updated to capture new configurations if needed.
Proposal 2: Introducing SSB-based RLM test cases with non-DRX under FR1 and FR2 IBM to verify UE’s behaviour during ML.
Proposal 3: Introducing new interruption test cases for deactivated SCell measurement via NCSG.
Proposal 4: Introducing NCSG test cases for intra-frequency measurement under non-DRX and without SBI reporting, when SSB is not fully contained the active DL BWP.
Proposal 5: Introducing NCSG test cases for inter-frequency measurement under non-DRX and without SBI reporting, when SSB is not fully contained the active DL BWP. Check UE’s scheduling restriction behaviour according to UE’s support of IBM or CBM in FR2.
Proposal 6: Introducing NCSG test cases for inter-RAT E-UTRAN under non-DRX.
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