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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last meeting, RAN4 discussed the core requirements of NeedForGaps. Most of the important issues for NeedForGaps and inter-RAT meas. wo gap were solved. In this contribution, we’ll discuss the test case design and test case list.
2 NeedForGaps test case  
When UE supports NeedForGaps capability, UE will report the gap status in each band. The test design shall cover both scenarios when UE reports to support ‘no gap no interruption’ and ‘no gap with interruption’ in different bands. In last meeting, RAN4 agreed the UE’s behaviour when MG is configured or not. Thus, the test cases shall include both MG configured and not configured scenarios.
[bookmark: _Ref145762644]Proposal 1: RAN4 to define NeedForGaps test cases to verify both scenarios when UE reports to support ‘no gap no interruption’ and ‘no gap with interruption’ in different bands.
[bookmark: _Ref145762648]Proposal 2: RAN4 to define separate test cases for both MG configured and not configured scenarios for NeedForGaps.
For UE supporting NeedForGaps feature, the main issues include: 1. The interruption ratio calculation include both single frequency layer and multiple frequency layers scenarios. 2. The different interruption ratio were agreed based on different Tcycle. 3. Measurement period, which is similar as legacy NCSG measurement. Thus, the test cases shall include both single frequency layer and multiple frequency layers and verify different Tcycles. Both interruption ratio and measurement period shall be verified in each test case.
[bookmark: _Ref145762651]Proposal 3: RAN4 to define separate test cases for single frequency layer and multiple frequency layers scenarios for NeedForGaps.
[bookmark: _Ref145762656]Proposal 4: RAN4 to define separate NeedForGaps test cases for different Tcycle configuration including the following cases:
· 80ms ≤ Tcycle < 160ms
· 160ms ≤ Tcycle < 320ms
· 320ms ≤ Tcycle
[bookmark: _Ref145762659]Proposal 5: RAN4 to verify total interruption ratio and measurement period in the same test case for NeedForGaps.
Furthermore, another important aspect is DRX. RAN4 will discuss whether additional interruption reduction can be achieved when UE is in DRX mode. Even without further enhancement of DRX. Naturally, the test cases shall also include DRX-based cases.
[bookmark: _Ref145762662]Proposal 6: RAN4 to define separate test cases for non-DRX and DRX scenarios in NeedForGaps. 
Based on above discussions, we suggest to define the following TCs for NeedForGaps.
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on intra-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band


	2
	Event triggered reporting test on intra-frequency in FR1 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· AWGN
· DRX: 320ms
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band

	3
	Event triggered reporting test on inter-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· The total interruption ratio for multiple layers requirement is met based on UE reporting ‘no gap no interruption’ or ‘no gap with interruption’ in a band

	4
	Event triggered reporting test on inter-frequency in FR1 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 80ms
· MG pattern: #1 per-UE gap and #3 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· UE will not cause any interruption outside MG

	5
	Event triggered reporting test on intra-frequency in FR2 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Same as test case 1

	6
	Event triggered reporting test on inter-frequency in FR2 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· AWGN
· DRX: 320ms
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 3

	7
	Event triggered reporting test on inter-frequency in FR2 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC for cell 2: 80ms
· SMTC for cell 3: 160ms
· MG pattern: #1 per-UE gap and #19 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 4




3 Inter-RAT measurement without gap test case
In RAN4 meetings, the agreed using scenarios for inter-RAT NR/LTE measurements without gap can be summarized as follow.
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
0. Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
1. Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
1. Case b-2: LTE CRS are fully contained within UE’s active BWP 
The scenario a-1 can be believed as NeedForGaps scenario and reuse the same requirement. Thus, RAN4 doesn’t need to further design test case for case a-1.
[bookmark: _Ref145762667]Proposal 7: RAN4 not to define test case for case a-1 in inter-RAT measurement without gap.
Considering case b-1 and case b-2 using different capabilities, RAN4 shall define separate test cases for both case b-1 and b-2.
[bookmark: _Ref145762670]Proposal 8: RAN4 to define separate test cases for case b-1 and b-2 in inter-RAT measurement without gap.
When UE supports inter-RAT LTE measurement without gap, the NeedForNCSG-InfoEUTRA-r17 capability will be reused. The related requirement will be defined when UE will report “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption. The test design will be only defined when UE reports ‘no gap no interruption’. 
For UE supporting inter-RAT measurement without gap case b-1, the main issues include: 1.  No interruption is expected 2. Scheduling restriction is expected within EMW 3. Measurement period, which is similar as inter-frequency without gap. The interruption ratio, scheduling restriction and measurement period shall be verified in each test case. Furthermore, RAN4 is discussing the collision between EMW and NR SMTC. We understand some new UE behaviour will be defined. Thus, RAN4 shall also introduce one test case to verify the collision between LTE EMW and NR SMTC.
[bookmark: _Ref145762673]Proposal 9: RAN4 to verify measurement period with no interruption together in inter-RAT measurement without gap.
[bookmark: _Ref145762677]Proposal 10: RAN4 to define separate test cases to verify the collision between EMW and NR measurement in inter-RAT measurement without gap.
Based on above discussions, we suggest to define the following TCs for inter-RAT LTE measurement without gap.
Case b-1:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· F1 in FR1, F2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 6ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability


	2
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 80ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 2ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability, and
· UE behaviour when EMW collides with SMTC, and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability, and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability




Case b-2:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports inter-RAT measurement without gap capability and
· The total interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band

	2
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 2ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· CA with Pcell (Cell1) on F1 and serving cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1




4 Conclusion
In the contribution, we discuss the test case design for measurement without gaps. We have the following proposals:
NeedForGaps
Proposal 1: RAN4 to define NeedForGaps test cases to verify both scenarios when UE reports to support ‘no gap no interruption’ and ‘no gap with interruption’ in different bands.
Proposal 2: RAN4 to define separate test cases for both MG configured and not configured scenarios for NeedForGaps.
Proposal 3: RAN4 to define separate test cases for single frequency layer and multiple frequency layers scenarios for NeedForGaps.
Proposal 4: RAN4 to define separate NeedForGaps test cases for different Tcycle configuration including the following cases:
Proposal 5: RAN4 to verify total interruption ratio and measurement period in the same test case for NeedForGaps.
Proposal 6: RAN4 to define separate test cases for non-DRX and DRX scenarios in NeedForGaps.
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on intra-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band


	2
	Event triggered reporting test on intra-frequency in FR1 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· AWGN
· DRX: 320ms
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band

	3
	Event triggered reporting test on inter-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· The total interruption ratio for multiple layers requirement is met based on UE reporting ‘no gap no interruption’ or ‘no gap with interruption’ in a band

	4
	Event triggered reporting test on inter-frequency in FR1 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 80ms
· MG pattern: #1 per-UE gap and #3 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· UE will not cause any interruption outside MG

	5
	Event triggered reporting test on intra-frequency in FR2 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Same as test case 1

	6
	Event triggered reporting test on inter-frequency in FR2 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· AWGN
· DRX: 320ms
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 3

	7
	Event triggered reporting test on inter-frequency in FR2 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC for cell 2: 80ms
· SMTC for cell 3: 160ms
· MG pattern: #1 per-UE gap and #19 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 4



Inter-RAT measurement without gaps
Proposal 7: RAN4 not to define test case for case a-1 in inter-RAT measurement without gap.
Proposal 8: RAN4 to define separate test cases for case b-1 and b-2 in inter-RAT measurement without gap.
Proposal 9: RAN4 to verify measurement period with no interruption together in inter-RAT measurement without gap.
Proposal 10: RAN4 to define separate test cases to verify the collision between EMW and NR measurement in inter-RAT measurement without gap.
Case b-1:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· F1 in FR1, F2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 6ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability


	2
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 80ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 2ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability, and
· UE behaviour when EMW collides with SMTC, and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability, and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability




Case b-2:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports inter-RAT measurement without gap capability and
· The total interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band

	2
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 2ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· CA with Pcell (Cell1) on F1 and serving cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1
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