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1 Introduction
In last meeting, the test cases for measurement without gaps including NeedForGaps reporting and inter-RAT measurement were discussed and the conclusions were captured in the approved WF [1]. In this paper, we further discuss the test cases including list and test configurations, and present our views. 
2 Discussion
2.1 General aspects
In last meeting, there are some discussions on the general principles for measurements without gap test cases and the proposals are captured in the WF [1]. 
The first issue is the sections used to define test cases. In previous meeting, we agreed only to consider SA (NR or LTE) for inter-RAT measurement without gap (case a-1, b-1 and b-2). So we think the suggested section numbers in the test cases list included in WF [1] are reasonable, i.e., the test cases about NeedForGaps and inter-RAT LTE measurements are defined in section A.6 and A.7 while the test cases about inter-RAT NR measurements are defined in section A.8. 
Proposal 1: Only specify test cases in SA sections, i.e., specify the test cases about NeedForGaps and inter-RAT LTE measurements in section A.6 and A.7, and specify the test cases about inter-RAT NR measurements in section A.8. 
The second issue is how to test different requirements including interruption, measurement delay and also scheduling restriction. In legacy test cases, the interruption and measurement delay are tested separately and defined in different sections. But for the requirements defined in this WI, the interruption is related to the measurement cycle which is used in measurement delay requirements. We think it is more reasonable and simple to define the test cases together. 
[bookmark: OLE_LINK309]Proposal 2: For the measurement without gap without interruption, test both measurement delay and scheduling restriction in the same test. For the measurement without gap with interruption, test both measurement delay and interruption in the same test. 
For the other general test configurations such as DRX configuration, SSB index reading, serving cell number and gap configurations, since they are already tested in the legacy test cases for different configurations, to minimize the test cases, we think we can set them as simple as possible. 
Proposal 3: Consider the following configurations in the test cases: 
· Define non-DRX only
· No SBI reading
· Single serving cell
· Per-UE gap for FR1 tests and per-FR gap for FR2 tests
2.2 [bookmark: OLE_LINK307][bookmark: OLE_LINK308]NeedForGaps reporting
Regarding NeedForGaps reporting, we have the following agreements in previous meetings: 
	Signalling：
RAN4#105 meeting：
< Agreement >: 
· Introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption (Case 2) 
· Signalling details are FFS.

Interruption：
RAN4#106 meeting：
< Agreement >: 
· The following aspects will be defined in the requirements of interruption:
· Interruption length
RAN4#108bis meeting：
Issue 1-2-1: Requirements on the interruption length, if allowed
· Agreement: 
· 2L is needed for each Tcycle. 
· L = [1] ms in FR1 and L = [0.75] ms in FR2.
RAN4#107 meeting：
< Agreements >:
· Do not define any restriction on interruption location
RAN4#106bis-e meeting[8]：
< Way forward/Agreement >: 
· Interruption ratio is defined as follows: 
· 80ms ≤ Tcycle < 160ms: up to [2.50%] probability of interruption
· 160ms ≤ Tcycle < 320ms: up to [1.25%] probability of interruption
· 320ms ≤ Tcycle: up to [0.625%] probability of interruption
· FFS if the interruption rate can be captured in equation format
· Do not define requirement for the case Tcycle < 80ms
· FFS if interruption ratio applies to a single frequency layer or all frequency layers
· Tcycle definition is FFS
· Option 1: Tcycle = SMTC x CSSF x Kp
· Other options are not precluded

RAN4#108bis meeting：
Issue 1-2-2: Total interruption ratio considering maximum 2L interruption caused every time UE carries out measurements
· Proposals
· Option 1: Sum among all possible maximum interruptions caused on applicable carriers during a pre-defined window, and
· Specify the window length and calculate the exact maximum interruption length.
· Total interruption ratio is the total sum divided by window length.
· Option 2: Do not sum up but to consider the smallest Tcycle,i among all applicable carriers, and
· Total interruption ratio is 2L divided by smallest Tcycle,i among all applicable carriers.
· Agreement:
· Take option 1 as baseline for CR drafting, and go with option 2 if option 1 is not feasible from CR draft perspective. 
· Review the draft CR in this meeting.
RAN4#109 meeting：
Issue 1-1-1: Tcycle definition on a certain configured carrier i: lower bound 80ms. (for interruption)
· Background
· Tcycle is used for interruption requirements specification implementation.
· The UE is allowed to cause a certain interruption length every Tcycle period.
· Interruption requirements are specified per serving cell/per UE not per MO or per frequency layer.
· Agreements
· Tcycle per MO/frequency layer is the same as UE measurement cycle.
· Previous agreement: When MG is configured and overlapped with some of the SMTC occasions on carrier i, interruption is not allowed and all the measurements with interruptions are carried out within the configured MG.
· Agreement: 
· Tcycle,i = (CSSFoutside gap) * max (80ms, SMTC period).
· This applies to the interruption cycle when MG is either not configured or not overlapped with any SMTC occasions on carrier i.
· This applies when DRX is not configured.
Measurement delay requirements: 
Requirement for intra-freq measurement without gap when no interruption (intra-f case 1)
RAN4#104bis-e meeting [3]：
< Agreement >: 
· Reuse requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) for the reporting delay requirements for intra-frequency measurement without gap and no interruption allowed 
Requirement for inter-freq measurement without gap when no interruption (Inter-f case 1)
RAN4#105 meeting：
< Agreement >: 
· Proposal 1: Take requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) as a starting point
RAN4#107 meeting：
< Agreement >: 
· The requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133.
· The following updates needed can be FFS:
· Updated the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. 
· Measurement samples needed for the induvial process (PSS/SSS detection, measurement and SSB index detection 
· Measurement cycles definition
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· Updates on CSSFoutside_gap
RAN4#107meeting: 
Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2) [9]
· Previous agreements
· When RAN4 defining the measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2), the following key aspects needs to be updated at least. 
· Updated the definition of intra/inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘nogap-withinterruption[TBD]’ via ‘needForGap-r18[TBD]’ 
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· Updates on CSSFoutside_gap
· Updates on Klayer1_measurement
(details see TS 38.133 9.2.5 and 9.3.4)



Based on the above agreements and defined requirements, we need to define the following test cases: 
· TC1: Intra-frequency measurement without gap without interruption
· TC2: Intra-frequency measurement without gap with interruption
· TC3: Inter-frequency measurement without gap without interruption
· TC4: Inter-frequency measurement without gap with interruption
In previous discussion, we agreed that the NeedForGaps reporting is for the case that SSB is not contained within the active BWP. This is also the difference between TC1/3 and legacy measurement without gaps. So TC1/3 can use legacy test cases as baseline with SSB configuration updated. And for TC1/3, no gap configuration is needed since the gap based measurement when overlapping with SSB configuration is same as legacy and can be already verified in existing test cases. Same as existing tests, the scheduling restriction should be also verified in the same test as measurement delay. 
For TC2/4, as we proposed in P2, both interruption and measurement delay should be verified. Since lower bound of Tcycle for interruption is 80ms and no requirements are defined for Tcycle < 80ms. We think the SMTC period can be configured as 160ms. Also for the measurement without gap with interruption, we have the agreements that when MG is configured and overlapped with some of the SMTC occasions, interruption is not allowed and all the measurements with interruptions are carried out within the configured MG. To verify such UE behaviour and requirements, gap configuration is needed. In summary, we need two sub-tests to verify interruption and no interruption respectively. 
Proposal 4: Define the following test cases for NeedForGaps reporting: 
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration

	NFG1
	Event triggered reporting without gap with interruptions
	Intra-frequency measurements 
	FR1
	[bookmark: OLE_LINK310][bookmark: OLE_LINK311]20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	NFG2
	
	Intra-frequency measurements 
	FR2
	160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG3
	
	Inter-frequency measurements 
	FR1
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	NFG4
	
	Inter-frequency measurement
	FR2
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG5
	Event triggered reporting without gap without interruption
	Inter-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG6
	
	Inter-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 

	NFG7
	
	Intra-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG8
	
	Intra-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 



2.3 Inter-RAT measurement without gap
Regarding inter-RAT measurement without gaps, we have the following agreements: 
	Scenarios: 
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· 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.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
RAN4#104bis-e meeting：
< Agreement >: 
· For inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, the mixed numerology needs to be supported.
· FFS on whether the additional UE capability is needed 
RAN4#106bis-e meeting[8]：
< Agreement >: 
· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
Signalling: 
RAN4#105 meeting[5]：
< Agreement >: 
· ONLY on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. 
· The exact value to be reported can be FFS. E.g. 
· after RAN4 concludes NeedForGapsNR requirements design 
RAN4#106 meeting：
< Agreement >: 
· Add the request on the additional signaling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2
RAN4#106bis-e meeting：
< Agreement >: 
· Reuse NeedForNCSG-InfoEUTRA-r17 to support Case b-1
· Define requirements for case when UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption.
RAN4#107 meeting：
< Agreement >: 
· Introduce a new per-UE capability to support case b-2 similar as Rel-16 inter-frequency measurement without gap
· “No gap with interruption” is not considered for case b-2
· No interruption is considered for case b-2
· FFS on power imbalance side conditions for Case b-2 measurements
· FFS whether scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology.
RAN4#108bis meeting：
Issue 2-1-1: power imbalance between LTE neighbouring cell and NR serving cell for case b-2
· Agreements
· For case b-2, no restriction on power imbalance in core requirement and further discuss the side condition in perf part.
Measurement delay: 
RAN4#107 meeting：
< Agreement >: 
· Introduce the effective measurement window for inter-RAT LTE measurement, including offset, duration and periodicity.
· The effective measurement window is used to determine the location of scheduling and measurement restriction.
· FFS whether the effective measurement window is used to handle the collision between the SSB and LTE measurement
· Candidate values for effective measurement window duration: 5ms
· Other values are not precluded
· Candidate values for periodicity of effective measurement window: 40ms and 80ms
· Other values are not precluded
RAN4#108bis meeting[13]：
Issue 2-4-1: Overlap between Effective measurement window and SMTC/SSB
· Agreements
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
Issue 2-4-1a: Overlap between Effective measurement window and MG
· Agreements
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case.
Issue 2-4-1b: Where to perform Inter-RAT LTE measurement causing scheduling restriction 
· Agreements
· For Case b-1 and b-2, Inter-RAT LTE measurement causing scheduling restriction is performed within MG and existing requirements for MG based measurement apply,
· if EMW is configured and fully overlapped with MG, and the periodicity of MG and EMW is same, or
· if EMW is not configured.
· FFS if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW 
Issue 2-4-2: Effective measurement window Configuration
· Agreements
· FFS RAN4 to introduce the effective measurement window duration: 2ms and 5.5ms with periodicity 40ms, 80ms.
· FFS whether UE capability for window duration of 2ms in case of sync is needed or re-use the legacy LTE capability for MGL=3ms.
· FFS this applies to the condition that UE does not need to detect PSS/SSS.
Issue 2-4-3: Scaling factor for case a-1
· Agreements
· Update Nfreq to cover the inter-RAT NR MOs (with and without interruption) with no measurement gap
· Klayer1_measurement is removed.
· Detail wording can be discussed in CR drafting.
Framework used to define inter-RAT LTE measurement without gap (case b-1)
RAN4#106bis-e meeting[8]：
< Agreement >: 
· The existing requirements in TS38.133 9.4.2&9.4.3 can be reused for case b-1 when no gap but interruption allowed.
< Way forward/Agreement >: 
· The measurement requirement for case b-1 and case b-2 no gap no interruption allowed can be defined by the framework below.

· FFS on update definition of Tinter1 and CSSFinterRAT
Framework used to define inter-RAT LTE measurement without gap (case b-2)
RAN4#106bis-e meeting[8]：
< Way forward >: 
· Leverage the same agreements from issue 2-4-5. 
· The measurement requirement for case b-1 and case b-2 can be defined by the framework below.
,
· FFS on update definition of Tinter1 and CSSFinterRAT


Based on the above agreements and defined requirements, interruption is only defined for case a-1. So we need to define the following test cases for inter-RAT measurement without gaps: 
· TC1: Inter-RAT NR measurement without gap without interruption
· TC2: Inter-RAT NR measurement without gap with interruption
· TC3: Inter-RAT LTE measurement without gap without interruption with spare RF chain (case b-1)
· TC4: Inter-RAT LTE measurement without gap without interruption (case b-2)
Also based on the above agreements, EMW is defined for inter-RAT LTE measurement (case b-1 and b-2) and different configurations are introduced. But we think we don’t need to test all the configurations. 5ms and 2ms can be chosen to be tested. 
In the measurement delay requirements of inter-RAT LTE, the scaling factor due to overlapping between EMW and SMTC, measurement gap, or SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement is defined. But the overlapping handling for MG and other signals is similar, and we think we can verify the overlapping between EMW and MG. 
Proposal 5: Define the following test cases for inter-RAT measurement: 
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW/SMTC configuration
	MG configuration
	DRX configuration

	IR1
	Event triggered reporting without gap without interruption
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms

	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	IR3
	
	Inter-RAT EUTRAN measurements case b-2 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR4
	
	Inter-RAT NR measurements case a-1without interruption
	NR FR1
	SMTC = 20ms
	No gap config

	No DRX

	IR5
	
	Inter-RAT NR measurements case a-1 without interruption
	NR FR2
	SMTC = 20ms
	No gap config

	No DRX

	IR6
	Event triggered reporting without gap with interruptions
	Inter-RAT NR measurements case a-1with interruption
	NR FR1
	SMTC = 20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR7
	
	Inter-RAT NR measurements case a-1 with interruption
	NR FR2
	SMTC = 160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX



3 Summary
In this paper, we have some discussions on the performance requirements of measurement without gaps including NeedForGaps reporting and inter-RAT measurement, and the following proposals are given: 
Proposal 1: Only specify test cases in SA sections, i.e., specify the test cases about NeedForGaps and inter-RAT LTE measurements in section A.6 and A.7, and specify the test cases about inter-RAT NR measurements in section A.8. 
Proposal 2: For the measurement without gap without interruption, test both measurement delay and scheduling restriction in the same test. For the measurement without gap with interruption, test both measurement delay and interruption in the same test. 
Proposal 3: Consider the following configurations in the test cases: 
· Define non-DRX only
· No SBI reading
· Single serving cell
· Per-UE gap for FR1 tests and per-FR gap for FR2 tests
Proposal 4: Define the following test cases for NeedForGaps reporting: 
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration

	NFG1
	Event triggered reporting without gap with interruptions
	Intra-frequency measurements 
	FR1
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	NFG2
	
	Intra-frequency measurements 
	FR2
	160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG3
	
	Inter-frequency measurements 
	FR1
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	NFG4
	
	Inter-frequency measurement
	FR2
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG5
	Event triggered reporting without gap without interruption
	Inter-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG6
	
	Inter-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 

	NFG7
	
	Intra-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG8
	
	Intra-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 



Proposal 5: Define the following test cases for inter-RAT measurement: 
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW/SMTC configuration
	MG configuration
	DRX configuration

	IR1
	Event triggered reporting without gap without interruption
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms

	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	IR3
	
	Inter-RAT EUTRAN measurements case b-2 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR4
	
	Inter-RAT NR measurements case a-1without interruption
	NR FR1
	SMTC = 20ms
	No gap config

	No DRX

	IR5
	
	Inter-RAT NR measurements case a-1 without interruption
	NR FR2
	SMTC = 20ms
	No gap config

	No DRX

	IR6
	Event triggered reporting without gap with interruptions
	Inter-RAT NR measurements case a-1with interruption
	NR FR1
	SMTC = 20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR7
	
	Inter-RAT NR measurements case a-1 with interruption
	NR FR2
	SMTC = 160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX
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