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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
During RAN4 discussing Inter-RAT measurement without gap[1], the following terminologies are used.
	Up to this meeting, all proposed possible using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
0. Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
0. Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 
 
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
0. Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
0. Case b-2: LTE CRS are fully contained within UE’s active BWP 
We can use these index below to aviod any confustion.


[bookmark: _Ref516345544]In this contribution, we will continue to discuss the requirement on Inter-RAT measurement without gap.
2 Inter-RAT LTE measurement without gap requirement (case b-1 and case b-2)
2.1 Effective measurement window configuration
In last meeting, RAN4 agrees to introduce the effective measurement window for inter-RAT LTE measurement as follow. Some remaining issues need to be handled, such as scheduling restriction, measurement restriction and candidate values. 
	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.


Similar as MG and NCSG, an effective measurement window has introduced for inter-RAT LTE measurement without gap. The UE can perform the inter-RAT LTE measurement without gaps within the effective measurement window. In legacy LTE measurement gap, both 6ms and 3ms are introduced. Thus, in our opinion, the possible EMW duration of 2ms shall also be considered to allow some flexibility to NW configuration. Furthermore, as other companies suggested, to guarantee to obtain a complete PSS/SSS window, additional symbols is needed in async scenario. 
[bookmark: _Ref115028542][bookmark: _Ref130204778][bookmark: _Ref134118776][bookmark: _Ref148772061]Proposal 1: RAN4 to additionally introduce the effective measurement window duration 2ms and 5.5ms with periodicity 40ms, 80ms. 
[bookmark: _Ref148772161]Proposal 2: As a compromise, additional UE capability to support 2ms EMW can be introduced.
Another remaining issue is where to perform inter-RAT LTE measurement when EMW is fully overlapping with MG. After further discussing with other companies, similar as legacy measurement within gap, we think the easiest way is to follow the max(EMW, MG) to perform measurement.
	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


[bookmark: _Ref148772064]Proposal 3: When EMW is fully overlapped with MG, but the periodicity of MG is smaller than EMW, the measurement period shall base on the max(EMW, MGRP).
2.2 Scheduling restriction
Case b-1
In legacy NCSG, no scheduling restriction due to mix numerology was introduced since UE will use an additional RF chain to perform measurement. Thus, there is no obstacle to receive data and measure SSB at the same time even if they use different numerology. In case b-1, UE performs inter-RAT LTE measurement with an additional RF chain. Thus, no scheduling restriction due to mix-numerology in case b-1. 
	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


[bookmark: _Ref148772073]Proposal 4: No scheduling restriction due to mix-numerology in case b-1.
Case b-2
In Rel-17 CRS-IM discussion, RAN4 had already agreed to introduce the CRS-IM when NR data with SCS=30KHz and LTE with SCS=15KHz. In Rel-17 CRS-IM, a new capability for this scenario has been introduced. Furthermore, in case b-2, UE will use the same RF to receive the whole NR active BWP together with LTE RS which is different with case b-1. Thus, we support to introduce the scheduling restriction due to mix-numerology of inter-RAT LTE measurement and NR data reception with SCS=30KHz.
	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.


[bookmark: _Ref141107696]Proposal 5: In case b-2, a new UE capability to support mix-numerology scheduling restriction between inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
As we know, the benefits to introduce the scheduling restriction implies NW can schedule the data outside the symbols to-be-measured. In NR, the to-be-measured symbols are SSB symbols or CSI-RS symbols. The question is how to apply the scheduling restriction for E-UTRAN measurement. The E-UTRAN measurement is based on CRS/PSS/SSS other than SSB symbols and the measurement can be performed in any CRS without restriction. There is total 4 CRS symbols in one subframe which means at least 12 symbols can not be scheduled. To simplify the requirement, we can compromise to believe the scheduling restriction can be applied to the whole EMW if UE doesn’t support mix-numerology between NR data reception and LTE CRS measurement. 
[image: ]
Figure 1. The LTE CRS and NR SSB structure in symbol level 
[bookmark: _Ref115028531][bookmark: _Ref125658291][bookmark: _Ref148772082][bookmark: _Ref118413177]Proposal 6: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception. 
3 Conclusion
In the contribution, we discuss the inter-RAT measurement without gap in Rel-18. We have the following proposals:
Proposal 1: RAN4 to additionally introduce the effective measurement window duration 2ms and 5.5ms with periodicity 40ms, 80ms.
Proposal 2: As a compromise, additional UE capability to support 2ms EMW can be introduced.
Proposal 3: When EMW is fully overlapped with MG, but the periodicity of MG is smaller than EMW, the measurement period shall base on the max(EMW, MGRP).
Proposal 4: No scheduling restriction due to mix-numerology in case b-1.
Proposal 5: In case b-2, a new UE capability to support mix-numerology scheduling restriction between inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
Proposal 6: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
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