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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
General test cases principles
The following issue is open regarding general principles for test cases of measurements without gaps with interruption [1]:
	Issue 3-1-2: whether to test both interruption and measurement delay in the same test
· Proposals
· Option 1: No. specify dedicated test cases for interruption requirements.
· Option 2: Yes. 



One important design consideration for the definition of test cases is that a single requirement should be evaluated with a single test case. That kind of approach helps on identifying what is the problem when a test case doesn’t pass. Therefore, we prefer that separate test cases are used for interruption and measurement delay requirements for measurements without gaps in Rel 18. 

[bookmark: _Toc163503518]RAN4 to define RRM performance requirements with dedicated test cases for interruption and measurement delay requirements. 

The following issue is open regarding general principles for test cases of measurements without gaps with interruption [1]:
	Issue 3-1-3: Specify test cases for only non-DRX configuration
· Proposals
· Option 1: Only non-DRX configuration is considered.
· Option 2: DRX test cases are necessary.



The topic of interruption requirements with DRX is currently being discussed for the RRM core requirements. Interruption requirements during DRX may be even more crucial than during non-DRX, as interruptions during DRX ON have a significantly greater impact on UE throughput and latency performance compared to when DRX is not configured. Therefore, it is important to define test cases that includes DRX to ensure appropriate test coverage.
[bookmark: _Toc163503519]Interruptions during DRX ON have a significantly greater impact on UE throughput and latency performance compared to when DRX is not configured. 
[bookmark: _Toc163503520]Specify test cases with DRX and with non-DRX.

The following issue is open regarding general principles for test cases of measurements without gaps with interruption [1]:
	Issue 3-1-5: Do not consider per-FR gap configuration in the test cases defined
· Proposals
· Option 1: No per-FR gap is considered.



Considering our agreement that measurements should be performed within gaps when MG partially overlaps with SMTC, it is important to clearly define the scenarios that require configuring measurement gaps, both per-FR and per-UE. Unless we are defining a test case where the UE is expected to measure within a gap due to partial overlap with SMTC, it is not clear why we need to configure a measurement gap. We are open to discussing test cases with partial overlap or other relevant scenarios suggested by other companies.

[bookmark: _Toc163503521]RAN4 has agreed that when GAP partially overlaps with SMTC, measurements are performed within GAP. 

[bookmark: _Toc163503522]Provide clarification on the scenarios that require configuring gaps for test cases involving measurements without gaps. 

The following issue is open regarding general principles for test cases of measurements without gaps with interruption [1]:
	Issue 3-1-6: Single serving cell is considered in test setups
· Proposals
· Option 1: Only single serving cell is considered.
· Option 2: CA is considered.



It is important to verify the impact of interruptions across component carriers. It is captured in the specification that the interruptions are allowed for all the serving cells. Therefore, we have a specified behavior when more than 1 serving cell is configured. 

[bookmark: _Toc163503523]Configure testcases with CA for verification of interruption requirements. 
Need for interruption test cases

The following issue is open regarding scenarios for measurements without gaps evaluation [1]:
	Issue 3-2-1: Whether intra-frequency cases are tested
· Proposals
· Option 1: No. Only inter-frequency cases are considered.
· Option 2: Yes.



Both cases of intra-frequency and inter-frequency have their respective RRC core requirements defined in Rel-18. For intra-frequency test cases the interruptions are allowed if the SSB to be measured is not contained in the active BWP of the UE. Therefore, we should consider that scenario for the definition of the test cases. 

[bookmark: _Toc163503524]RRM core requirements allow interruptions for intra-frequency measurements when the SSB to be measured is not contained in the active BWP of the UE.
[bookmark: _Toc163503525]Define intra-frequency test cases with the SSB not completely contained in the active BWP of the UE.  

The following issue is open regarding scenarios for measurements without gaps evaluation [1]:
	Issue 3-2-3: Whether to specify test cases for both SMTC smaller than 80ms and SMTC larger than 80ms
· Proposals
· Option 1: No.
· Option 2: Yes.
· Option 2a: test 20ms and 160ms.



In order to define good test coverage RAN4 should define RRM performance requirements following at least the 2 configuration option below:
· Configuration 1: SMTC smaller than 80 ms, in order to verify that measurement cycle and interruption ratio respects the lower bound of  80 ms
· Configuration 2: SMTC larger than 80 ms, so verify that interruption ratio is reduced according to the SMTC periodicity. 
The Option 2a in Issue 3-2-3 presents a good  option for the design of test cases, at least without DRX. 

[bookmark: _Toc163503526] A configuration with SMTC smaller than 80 ms helps verifying that measurement cycle and interruption ratio respects the lower bound of  80 ms. 

[bookmark: _Toc163503527]A configuration with SMTC larger than 80 ms helps verifying that measurement cycle and interruption ratio is updated by increasing SMTC periodicity. 

[bookmark: _Toc163503528]RAN4 to define test cases for SMTC periodicity of 20 ms and 160 ms.


The BWP configurations which are currently defined in 38.133 are shown below:

	
[image: ]





The BWP configuration needs to be considered when designing the test cases for measurements without gaps. Since RAN4 has agreed that interruptions are allowed for intra-frequency measurements when the UE active BWP is not fully overlapped with the SSB, it is reasonable to choose a BWP configuration that guarantees that condition. Current intra-frequency and inter-frequency test cases use BWPDL.1.1, which uses the starting PRB index equal to 0, and 

[bookmark: _Toc163503529]RAN4 agreed for intra-frequency RRM core requirements that interruptions are not allowed when the SSB to be measured overlaps with the active BWP. 
[bookmark: _Toc163503530]RAN4 to configure DLBWP.1.2 for measurements without gaps (i.e. BWP with lowest PRB index determined to guarantee that BWP is not fully overlapped with SSB). 

Another aspect to be considered is the DRX configuration for test cases of measurements without gaps. As for the interruption requirements, there are still open issues regarding conditions where interruptions are allowed. 

[bookmark: _Toc163503531]RRM core requirements with conditions for interruptions when DRX is configured are still FFS. 
[bookmark: _Toc163503532]Define DRX configurations for interruption test cases considering the conditions where interruptions are allowed. 
When measurement delay requirements are considered, it is important to take into consideration that the measurement delay requirements only differ in relation to the legacy requirements when the max(SMTC period, DRX cycle) is smaller than 80 ms. 

[bookmark: _Toc163503533]Measurement delay requirements for measurements without gaps with interruptions only differ from Rel 17 requirements for DRX cycle smaller than 80 ms. 

[bookmark: _Toc163503534]For intra-frequency measurement delay requirements, configure DRX only with DRX cycle 40 ms
[bookmark: _Toc163503535]For inter-frequency measurement delay requirements, configure DRX with DRX cycle 40 ms and DRX cycle 80 ms or larger. 

Inter-RAT measurements
For inter-RAT test cases, the following scenarios are considered:
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 

The following issue is inter-RAT measurements without gaps [1]:

	Issue 3-3-1: Whether to introduce test cases for case a-1
· Proposals
· Option 1: Yes.
· Option 2: No.




The case a-1 is an extension of the case of Rel-16 inter-RAT measurements without gaps, where a new UE capability is used to indicate that the UE needs interruptions when performing measurements without gaps. This case is very important considering the ongoing discussion on backwards compatibility and considering that this feature is a candidate for early implementation. 

[bookmark: _Toc163503536]Case a-1 is currently a candidate for early implementation. 
[bookmark: _Toc163503537]Define test cases for case a-1 including interruption requirements and measurement delay requirements. 

The following issue is inter-RAT measurements without gaps [1]:

	Issue 3-3-2: Test interruptions in case b-1
· Proposals
· Option 1: Yes.
· Option 2: No.





In RAN4#106-bis and RAN4#107 it was agreed that interruptions are not allowed for cases b-1 and b-2 [5][4]. 
[bookmark: _Toc163503538]Interruptions are not allowed for Inter-RAT case b-1 and b-2. 
[bookmark: _Toc163503539]Define test cases for case b-1 and b-2 verifying that no interruption is observed while performing those inter-RAT measurements.  

The following issue is inter-RAT measurements without gaps [1]:

	Issue 3-3-3: Whether to introduce test cases when there is scheduling restrictions for case b-1 and b-2
· Proposals
· Option 1: Yes.
· Option 2: No.



Scheduling restrictions are limiting the benefits of measurements without gaps. Therefore, it is important to verify that the UE is able to receive data when scheduling restrictions do not apply. 

[bookmark: _Toc163503540]Define test cases where conditions where the UE is available to be scheduled are verified for case b-1 and b-2. 


The following issue is inter-RAT measurements without gaps [1]:

	Issue 3-3-6: Verify NR cell in FR2 cases
· Proposals
· Option 1: Yes.
· Option 2: No.



Both the case a-1 and case b-1 consider a NR-cell which may be in FR1 or FR2 and a LTE cell. The only case where FR2 is not expected is the case b-2, since this case the LTE CRS are fully contained within UE’s active BWP. 

[bookmark: _Toc163503541]Define inter-RAT measurements without gaps test case including NR cell in FR2 for case a-1 and b-1. 
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:

Proposal 1: RAN4 to define RRM performance requirements with dedicated test cases for interruption and measurement delay requirements.
Observation 1: Interruptions during DRX ON have a significantly greater impact on UE throughput and latency performance compared to when DRX is not configured.
Proposal 2: Specify test cases with DRX and with non-DRX.
Observation 2: RAN4 has agreed that when GAP partially overlaps with SMTC, measurements are performed within GAP.
Proposal 3: Provide clarification on the scenarios that require configuring gaps for test cases involving measurements without gaps.
Proposal 4: Configure testcases with CA for verification of interruption requirements.
Observation 3: RRM core requirements allow interruptions for intra-frequency measurements when the SSB to be measured is not contained in the active BWP of the UE.
Proposal 5: Define intra-frequency test cases with the SSB not completely contained in the active BWP of the UE.
Observation 4: A configuration with SMTC smaller than 80 ms helps verifying that measurement cycle and interruption ratio respects the lower bound of  80 ms.
Observation 5: A configuration with SMTC larger than 80 ms helps verifying that measurement cycle and interruption ratio is updated by increasing SMTC periodicity.
Proposal 6: RAN4 to define test cases for SMTC periodicity of 20 ms and 160 ms.
Observation 6: RAN4 agreed for intra-frequency RRM core requirements that interruptions are not allowed when the SSB to be measured overlaps with the active BWP.
Proposal 7: RAN4 to configure DLBWP.1.2 for measurements without gaps (i.e. BWP with lowest PRB index determined to guarantee that BWP is not fully overlapped with SSB).
Observation 7: RRM core requirements with conditions for interruptions when DRX is configured are still FFS.
Proposal 8: Define DRX configurations for interruption test cases considering the conditions where interruptions are allowed.
Observation 8: Measurement delay requirements for measurements without gaps with interruptions only differ from Rel 17 requirements for DRX cycle smaller than 80 ms.
Proposal 9: For intra-frequency measurement delay requirements, configure DRX only with DRX cycle 40 ms
Proposal 10: For inter-frequency measurement delay requirements, configure DRX with DRX cycle 40 ms and DRX cycle 80 ms or larger.
Observation 9: Case a-1 is currently a candidate for early implementation.
Proposal 11: Define test cases for case a-1 including interruption requirements and measurement delay requirements.
Observation 10: Interruptions are not allowed for Inter-RAT case b-1 and b-2.
Proposal 12: Define test cases for case b-1 and b-2 verifying that no interruption is observed while performing those inter-RAT measurements.
Proposal 13: Define test cases where conditions where the UE is available to be scheduled are verified for case b-1 and b-2.
Proposal 14: Define inter-RAT measurements without gaps test case including NR cell in FR2 for case a-1 and b-1.
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