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[bookmark: _Toc116995841]Introduction
This paper presents Nokia’s views on interRAT measurements without gaps in Rel 18. As part of Rel 18 the following scenarios are being discussed: 
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 

[bookmark: _Toc116995842]Discussion
Power imbalance for case b-2 
As part of last RAN4 meeting discussion, the following issue was discussed about Case b-2 [1]:
	Issue 2-2-2: UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2)
· 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.




In the scenario b2, the UE is in NR network and is configured to perform LTE measurements with CRS contained in the active BWP. This scenario has resemblance to intra-frequency scenario, since the same BWP is used. During last meeting’s discussions it was pointed out whether power imbalance side conditions should be considered for the case b2. 
When considering existing intra frequency in 38.133 to the moment did not have to consider power imbalance as part of the requirements. 
In 36.133, annex B.3.3 includes minimum RSRP conditions for inter frequency requirements, and B.2.3 includes Es/Iot conditions for synchronization channel received power, Es/Iot, and RSRP.
[bookmark: _Toc142684589]Existing requirements include RSPR, Es/Iot side conditions for LTE measurements without conditions on power imbalance.  
[bookmark: _Toc142684590]No need to consider power imbalance for case b2.  

Searcher limitation
The following issue is open about searcher limitation [1]:
	Issue 2-3-2: searcher limitation
· Way forward
· Option 1: Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation
· Option 2: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported
· Option 3: RAN4 shall delay the discussion on searcher limitation requirement until RAN4 reaches conclusion on parallel measurements



Regarding searcher limitation, it is possible to achieve some advantage in allowing for parallel measurements. Some advantage can be achieved by allowing parallel measurements, since measurement delay could be reduced for that case. 
We can foresee two scenarios. In one case the UE doesn’t need scheduling restrictions. In this scenario the network can configure the effective measurement window without any overlap with other SMTC occasions. In this case, the effective measurement window would avoid increase in measurement delay for other NR measurements, and since there are no scheduling restrictions, there is no system impact. Since in this case measurements don’t need to be performed in parallel, there is no real need to consider the case of parallel NR measurements. 
In another scenario, the UE needs scheduling restrictions. In this scenario the network could prefer to configure the measurement window overlapping with SMTC. 
Parallel measurements are also being discussed as part of the NR measurements in needForGaps. Since there is ongoinging parallel discussion, 
[bookmark: _Toc142684591]Parallel measurements can provide reduced measurement delays with optimized scheduling restrictions for the scenario where the UE needs scheduling restriction in case b2. 
[bookmark: _Toc142684592]Parallel measurements are also discussed as part of NFGs. 
[bookmark: _Toc142684593]Wait conclusion on NR parallel measurements and case interRAT scheduling restrictions before deciding on parallel measurements for interRAT. 

Measurement requirements
The following issue is open about measurement requirements for case a-1 [1]:
	Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”
· Way forward
· FFS on measurement period requirements for case a-1 with “no gap but interruption allowed”
Issue 2-4-3: Measurement period requirements for case a-1 with “no gap no interruption”
· Way forward
· FFS on measurement period requirements for case a-1 with “no gap no interruption”




The measurement period requirements for case a-1 has similarities to the interRAT measurements without gaps. As part of the needForGaps discussion in this WID RAN4 is discussing the same type of measurement delays. 
[bookmark: _Toc135073925][bookmark: _Toc142684594]Measurement period requirements for case a-1 have relationship to measurement period discussed for NR measurements without gaps. 
[bookmark: _Toc135073926][bookmark: _Toc142684595]Wait for further progress on measurement requirements for NR measurements without gaps before discussing measurement period requirements for case a-1 with interruption. 
When the case a-1 without interruption is considered, the existing inter frequency requirements without gaps for NR can be considered as a baseline. 
[bookmark: _Toc142684596]Consider requirements in 9.3.9 of 38.133 as a baseline for InterRAT NR measurements in case a-1 without interruption. 

Mismatch scenarios for case a2
For the case a2 RAN2 has already defined a new UE capability to indicate need for interruptions in Rel 18 [2]:
	4.3.6.xx	interRAT-NeedForIntrNR-r18
This field defines for each supported E-UTRA band or band combination whether measurement gap or interruption is required to perform SSB based inter-RAT measurements on each supported NR band. Value gap indicates that measurement gap is needed, value no-gap-with-interruption indicates measurement gap is not needed but interruption is needed, and value no-gap-no-interruption indicates neither measurement gap nor interruption is needed.




When this feature is used the UE will provide a combination of the interRAT-NeedForGapsNR-r16 UE capability and interRAT-NeedForIntrNR-r18. One challenge is that by the usual behavior of the UE capability exchange between the UE and the network, the UE capability enquiry sent by the base station do not distinguish among network releases. As part of the UECapabilityEnquiry the network may request that certain UE capabilities are reported by the UE. Therefore, in order to maintain compatibility with legacy deployments, reporting of the UE capability interRAT-NeedForIntrNR-r18 should be done based on network request. 
[bookmark: _Toc142684597]Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request. 

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
[bookmark: _Toc116995849]Observation 1: Existing requirements include RSPR, Es/Iot side conditions for LTE measurements without conditions on power imbalance.
Proposal 1: No need to consider power imbalance for case b2.
Observation 2: Parallel measurements can provide reduced measurement delays with optimized scheduling restrictions for the scenario where the UE needs scheduling restriction in case b2.
Observation 3: Parallel measurements are also discussed as part of NFGs.
Proposal 2: Wait conclusion on NR parallel measurements and case interRAT scheduling restrictions before deciding on parallel measurements for interRAT.
Observation 4: Measurement period requirements for case a-1 have relationship to measurement period discussed for NR measurements without gaps.
Proposal 3: Wait for further progress on measurement requirements for NR measurements without gaps before discussing measurement period requirements for case a-1 with interruption.
Proposal 4: Consider requirements in 9.3.9 of 38.133 as a baseline for InterRAT NR measurements in case a-1 without interruption.
Proposal 5: Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request.
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