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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

Scheduling restriction
In the last RAN4 meeting, the following issues were open for Scheduling restriction [1]:
	
Sub-topic 2-2 Scheduling restriction
Issue 2-2-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-1 and b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 2: A new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
· Option 3: RAN4 does not need to define scheduling restriction due to mixed numerology and simultaneous TxRx at least for DSS scenario in case b-2.

Issue 2-2-2: Scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band  
· Proposals
· Option 1: Specify scheduling restriction.

Issue 2-2-3: Scheduling restriction due to mixed numerology for case b-1
· Proposals
· Option 1: Not specify scheduling restriction similar as NCSG.
· Option 2: specify scheduling restriction

Sub-topic 2-3 Searcher limitation
Issue 2-3-1: searcher limitation
· Agreements
· For Case b-2, performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported in Rel-18.
· FFS whether to apply the same limitation to case b-1.



The UE knows the exact use case that it is experiencing and also potential capability limitations of the UE. Therefore, if the UE does not support gapless inter-RAT measurements in a certain scenario, it can ask for gaps. If the UE asks for gapless measurements, it shall support the entire scenario, no matter the numerology of the 2 RAT’s and there shall not be a need for scheduling restrictions during the gapless measurements. This also implies that no further capabilities are needed.
The UE is aware of the use case and configuration of the cells in an inter-RAT measurement scenario.
If the UE have any limitations in an inter-RAT measurement scenario, it shall ask for gaps. If not, it shall support gapless without scheduling restrictions, nor additional capabilities defined.
Measurement reporting period requirements
In the last RAN4 meeting, the following issues were open for UE capabilities [1]:

	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 2-4-4: Scaling factor for case b-1 and b-2
· Proposals
· Option 1: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
· Option 2:
· In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement Mos
· In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
· Option 3: CSSFinterRAT is defined as CSSF outside MG, and inter-RAT carriers measured without MG are counted in CSSF outside MG



For issue 2-4-1b, the simpler solution is always to perform the Inter-RAT LTE measurements with the MG, keeping the solution consistent as long as the EMW and MG overlap fully.
Always use the MG for Inter-RAT LTE measurements as long as the EMW and MG overlap
For issue 2-4-2, a new UE capability for 2ms EMW is not needed.
Not to introduce a new UE capability for 2ms EMW in issue 2.4.2.
Scaling factor for case b-1 and b-2
a. In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement Mos
b. In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
UE capabilities
In the last RAN4 meeting, the following issues were open for UE capabilities [1]:
	Sub-topic 2-5 UE capabilities
Issue 2-5-1: Reporting of UE capability interRAT-NeedForIntrNR-r18 
· Proposals
· Option 1: Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request.
· Option 2: Do not further discuss this issue.

Issue 2-5-2: Introduction of new UE capabilities for supporting EMW 
· Proposals
· Option 1: Yes for case b-1.
· Option 2: No.



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. 
RAN4 not to introduce new UE capability for supporting of EMW. 

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
1. The UE is aware of the use case and configuration of the cells in an inter-RAT measurement scenario.
1. If the UE have any limitations in an inter-RAT measurement scenario, it shall ask for gaps. If not, it shall support gapless without scheduling restrictions, nor additional capabilities defined.
1. Always use the MG for Inter-RAT LTE measurements as long as the EMW and MG over
1. Not to introduce a new UE capability for 2ms EMW in issue 2.4.2.
1. Scaling factor for case b-1 and b-2
5. In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement Mos
5. In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
1. Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request. 
1. RAN4 not to introduce new UE capability for supporting of EMW. 
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