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[bookmark: _Toc116995841]Introduction
This paper presents Nokia’s views on performance requirements for measurements without gaps and interRAT measurements in Rel 18. 

[bookmark: _Toc116995842]Discussion
Measurements without gaps
In Rel 18 RAN4 is defining new requirements for measurements without gaps and with interruption. Measurements without gaps are specified for NR since Rel 15 for intra-frequency measurements, and since Rel 16 for inter-frequency measurement. Since measurements without gaps are not new to RAN4, it is important that we try to highlight the main differences to identify what has to be verified in the performance requirements. 

Below we have made a list of existing intra/inter frequency test cases which are relevant to measurement without gaps:
· [bookmark: _Toc116995848]EN-DC FR1
· A.4.5.2.3 E-UTRAN – NR FR1 interruptions during measurements on deactivated NR SCC in synchronous EN-DC
· A.4.5.2.4 E-UTRAN – NR FR1 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC
· A.4.6.1.1 EN-DC event triggered reporting tests without gap under non-DRX
· A.4.6.1.2 EN-DC event triggered reporting tests without gap under DRX 
· A.4.6.1.5 EN-DC event triggered reporting tests without gap under non-DRX with SSB index reading
· EN-DC FR2
· A.5.5.2.3 E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC 
· A.5.5.2.4 E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC
· A.5.6.1.1 EN-DC event triggered reporting test without gap under non-DRX
· A.5.6.1.2 EN-DC event triggered reporting test without gap under DRX
· FR1
· A.6.5.2.1 Interruptions during measurements on deactivated NR SCC in FR1
· A.6.6.1.1 SA event triggered reporting tests without gap under non-DRX  
· A.6.6.1.2 SA event triggered reporting tests without gap under DRX  
· A.6.6.1.5 SA event triggered reporting tests without gap under non-DRX with SSB index reading  
· A.6.6.2.10 SA event triggered reporting tests for FR1 when DRX is used
· FR2
· A.7.5.2.1 Interruptions during measurements on deactivated NR SCC in FR2
· A.7.6.1.1 SA event triggered reporting test without gap under non-DRX 
· A.7.6.1.2 SA event triggered reporting test without gap under DRX 
· A.7.6.2.10 SA event triggered reporting test without gap under non-DRX
· A.7.6.2.11 SA event triggered reporting test without gap under DRX

As part of the existing test cases, interruptions are verified for deactivated SCC measurements. For the measurement delay, intra and inter-frequency specific tests were developed to verify the UE behaviour. 

One first point is to define the deployment scenarios to define the test cases. In our view we should define test cases at least for standalone in FR1 and FR2 and with EN-DC with a combination of E-UTRAN and NR FR1. 

[bookmark: _Toc149917664]Define test cases to verify interruption in for the following scenarios:
a. [bookmark: _Toc149917665]SA in FR1
b. [bookmark: _Toc149917666]SA in FR2
c. [bookmark: _Toc149917667]EN-DC E-UTRAN – NR FR1

The first aspect to be verified in the new test cases is related to the interruption. From the discussions for the core requirements, it is expected that different UE behaviour is expected for intra and inter-frequency measurements, as well as when the SSB is contained or not contained withing the active BWP. 

[bookmark: _Toc149917668]The UE interruption behaviour from core requirements is expected to be different depending on whether the SSB is contained within the active BWP or not. 

Considering those scenarios, we propose that tests are developed to verify the interruption behaviour in at least 4 cases: 
· Case 1: Intra frequency with SSB contained within active BWP
· Case 2: Intra frequency with SSB not contained withing the active BWP
· Case 3: Inter frequency with SSB contained within active BWP
· Case 4: Inter frequency with SSB not contained within active BWP

[bookmark: _Ref149916557][bookmark: _Toc149917669]Define test cases to verify interruption in for the following scenarios:
d. [bookmark: _Toc149917670]Case 1: Intra frequency with SSB contained within active BWP,
e. [bookmark: _Toc149917671]Case 2: Intra frequency with SSB not contained withing the active BWP,
f. [bookmark: _Toc149917672]Case 3: Inter frequency with SSB contained within active BWP,
g. [bookmark: _Toc149917673]Case 4: Inter frequency with SSB not contained within active BWP.

Furthermore, DRX behaviour in Rel 18 is still under discussion in RAN4. It is still unclear whether interruptions will be allowed when the UE performs DRX. In any case, verifying the interruption behaviour in this case will be needed, but we can focus on the NR SA scenarios. In order to limit the workload, we can also limit the DRX test cases to one of the scenarios listed in Proposal 2:. In our view, the most relevant scenarios for DRX verification is one of the cases where SSB is not contained within the active BWP, like Case 2 or Case 4. 

[bookmark: _Toc149917674]Define test cases with DRX configured for 
h. [bookmark: _Toc149917675]NR SA FR1 and FR2;
i. [bookmark: _Toc149917676]Intra frequency with SSB not contained within the active BWP 
The other aspect that needs to be verified is the measurement delay. In Rel 18 the measurement delay is being currently discussed for measurements without gaps with interruptions, where minimum measurement cycle is used in order to reduce the number of interruptions. Therefore, measurement delay requirements need to be verified with test cases. As for the interruption test cases, there can be prioritization for cases without DRX configured, and at least one test case with DRX configured.

[bookmark: _Toc149917677]Define test cases to verify measurement delay in for the following scenarios:
j. [bookmark: _Toc149917678]Case 1: Intra frequency with SSB contained within active BWP under non-DRX,
k. [bookmark: _Toc149917679]Case 2: Intra frequency with SSB not contained withing the active BWP under non-DRX,
l. [bookmark: _Toc149917680]Case 3: Inter frequency with SSB contained within active BWP under non-DRX,
m. [bookmark: _Toc149917681]Case 4: Inter frequency with SSB not contained within active BWP under non-DRX.
n. [bookmark: _Toc149917682]Case 5: Intra frequency with SSB not contained within active BWP under DRX.

Considering the proposals above, we have prepared a list of test cases that can be taken as a reference. 

[bookmark: _Toc149917683]Discuss the list of test cases based on the following table:
	SA FR1
	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	FFS Intra frequency with SSB not contained within the active BWP under DRX

	SA FR2
	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	FFS Intra frequency with SSB not contained within the active BWP under DRX

	EN-DC E-UTRAN – NR FR1

	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX



Conclusion
In the paper, the following Observations and Proposals were made:
[bookmark: _Toc116995849]
Proposal 1: Define test cases to verify interruption in for the following scenarios:
a.	SA in FR1
b.	SA in FR2
c.	EN-DC E-UTRAN – NR FR1

Observation 1: The UE interruption behaviour from core requirements is expected to be different depending on whether the SSB is contained within the active BWP or not.

Proposal 2: Define test cases to verify interruption in for the following scenarios:
a.	Case 1: Intra frequency with SSB contained within active BWP,
b.	Case 2: Intra frequency with SSB not contained withing the active BWP,
c.	Case 3: Inter frequency with SSB contained within active BWP,
d.	Case 4: Inter frequency with SSB not contained within active BWP.

Proposal 3: Define test cases with DRX configured for
a.	NR SA FR1 and FR2;
b.	Intra frequency with SSB not contained within the active BWP

Proposal 4: Define test cases to verify measurement delay in for the following scenarios:
a.	Case 1: Intra frequency with SSB contained within active BWP under non-DRX,
b.	Case 2: Intra frequency with SSB not contained withing the active BWP under non-DRX,
c.	Case 3: Inter frequency with SSB contained within active BWP under non-DRX,
d.	Case 4: Inter frequency with SSB not contained within active BWP under non-DRX.
e.	Case 5: Intra frequency with SSB not contained within active BWP under DRX.

Proposal 5: Discuss the list of test cases based on the following table:

	SA FR1
	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	FFS Intra frequency with SSB not contained within the active BWP under DRX

	SA FR2
	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	
	FFS Intra frequency with SSB not contained within the active BWP under DRX

	EN-DC E-UTRAN – NR FR1

	Interruptions during measurements without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX

	
	Measurement procedure: 
event triggered reporting test without gap
	Intra frequency with SSB contained within active BWP under non-DRX

	
	
	Intra frequency with SSB not contained within the active BWP under non-DRX

	
	
	Inter frequency with SSB contained within active BWP under non-DRX

	
	
	Inter frequency with SSB not contained within active BWP under non-DRX



References
[1] [bookmark: _Ref149576662]R4-2317309, WF on NR_MG_enh2_part2, Intel
[2] R4-2314324, WF on NR MG enhancements (Part 2), Intel Corporation
[3] R4-2310052, WF on measurements without gaps, Intel
[4] [bookmark: _Ref149806629]R4-2306331, WF on Rel-18 NR MG enhancements (part 2), Intel Corporation
[5] R4-2303198, WF on Rel-18 NR measurements without gaps, Intel
[6] R4-2220360, WF on NR_MG_enh2 Part 2, Intel Corporation
[7] R4-2217252, WF on Measurement without gaps for UEs reporting NeedForGapsInfoNR, Intel
[8] R4-2214346, WF on further enhancements on measurement gaps and measurements without gaps, MediaTek inc.
[9] [bookmark: _Ref149325954]3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[10] 3GPP TS 38.306: "User Equipment (UE) radio access capabilities".
[11] 3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification".
[12] [bookmark: _Ref148454776][bookmark: _Ref149399471]3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.
