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Introduction
RRM requirements for inter-RAT measurement without MG are discussed in RAN4#108-bis, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Scheduling restriction 
· Searcher limitation
· Measurement requirements 
· UE behavior 
In this paper we will provide our views on RRM requirements for inter-RAT measurement without MG.
Discussion
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.


In last meeting, some companies suggested that scheduling restriction due to mixed SCS is not defined for DSS scenario because in this case NR SCS is always 15kHz same as LTE. We agree with this observation, but we do not think this requires specific requirements. In any case, the scheduling restriction is defined for mixed SCS, and if there is no mixed SCS in DSS scenario then there is no scheduling restriction. 
Another issue discussed last meeting is the relation between the inter-RAT LTE measurement and CRS-IM. Although Case b-2 is motivated by CRS-IM, NR NW may configure inter-RAT LTE MO within NR active BWP for mobility purpose. In this sense, even UE does not support CRS-IM with mixed SCS or UE does not support CRS-IM at all, the inter-RAT LTE measurement requirements should still apply. 
Therefore, scheduling restriction due to mixed SCS should be defined when UE does not support crs-IM-nonDSS-30kHzSCS-r17 or crs-IM-nonDSS-NWA-30kHzSCS-r17 because NR NW with 30kHz SCS may still configure the UE to do inter-RAT LTE measurement within NR active BWP.
As to the capability, we agree that if UE supports crs-IM-nonDSS-30kHzSCS-r17 or crs-IM-nonDSS-NWA-30kHzSCS-r17, there should be no scheduling restriction. Besides, a new capability should be also introduced since UE may support inter-RAT LTE measurement with mixed SCS but not does not support CRS-IM with mixed SCS (or even CRS-IM). Also, such a new UE capability is anyway needed for Case b-1.  
Proposal 1: For Case b-2, define scheduling restriction when serving cell and target MO have mixed SCS, and UE does not support any of crs-IM-nonDSS-30kHzSCS-r17, crs-IM-nonDSS-NWA-30kHzSCS-r17 and the new UE capability for inter-RAT LTE measurement with mixed SCS.
	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.


In RAN4#106-bis-e. RAN4 agreed that scheduling restriction due to inter-RAT LTE measurement are applicable when UE does not support simultaneous Tx and Rx on the serving cell and target band
	Issue 2-5-2: Scheduling restriction for inter-RAT LTE measurements
 < Way forward/Agreement >: 
· Scheduling restriction due to inter-RAT LTE measurement are applicable when 
· UE does not support simultaneous Tx and Rx on the serving cell and target band
· FFS on Serving cell and target MO have mixed SCS and they are in the same band


We do not think the issue needs to be further discussed. It should be noted that in Case b-2 there will be always scheduling restriction due to simultaneous Tx and Rx.
Proposal 2: For both Case b-1 and b-2, define scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band (as already agreed in RAN4#106-bis-e).
	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


We support to define scheduling restriction for mixed SCS also for Case b-1. In our view, the requirements were missed in Rel-17 for inter-RAT LTE measurement within NCSG.
Scheduling restriction due to mixed SCS applies when serving cell and target MO are in the same band. While LTE and NR are always in different bands, their bands can have overlapping frequency, e.g. band 1 for LTE and band n1 for NR. 
Proposal 3: For Case b-1, define scheduling restriction when serving cell and target MO have mixed SCS and they are in bands with overlapping frequency, and UE does not support the new UE capability for inter-RAT LTE measurement with mixed SCS.
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.


We support to apply the same principle to Case b-1. 
In Case b-1, UE has additional RF resource to do inter-RAT LTE measurement at the same time as data Tx/Rx on NR serving cell, but it does not mean UE can do parallel measurement for LTE MOs and NR MOs which requires not only additional RF resource but also additional BB searcher. 
Proposal 4: For Case b-1, performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported in Rel-18.
Measurement requirements 
	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 


For the case where EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, the inter-RAT LTE measurement causing scheduling restriction will be performed within MG, and the question is whether the measurement period is based on MGRP or the EMW-RP.
We support to define measurement period based on EMW-RP. The reason is that if NW wants UE to follow MGRP, it can simply does not configure EMW. When EMW is configured, it is more reasonable for UE to follow the EMW for inter-RAT measurement. In this sense, EMW can be regarded as SMTC for LTE.  
Proposal 5: For Case b-1 and b-2, for inter-RAT LTE measurement causing scheduling restriction, if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, UE measurement requirements are based on EMW-RP. 
	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.


We support to introduce additional EMW duration of 2ms and 5.5ms, and to define UE capability for window duration of 2ms.
2ms can be used to reduce the duration of scheduling restriction when cells on the LTE target frequency are synchronous. Considering in MGL=3ms is optional for LTE measurement both in LTE and NR, and 2ms ML for LTE measurement is also optional in NR NCSG, it is reasonable to define a UE capability for window duration of 2ms. Technically, number of CRS REs are reduced with 2ms window compared to 5ms.
The 5.5ms EMW duration is for the case where LTE PSS and SSS are separated to the edges of 5ms window where the measurement performance may not be guaranteed. 5ms EMW duration is still needed when cells on the LTE target frequency are synchronous and UE does not support 2ms EMW duration.
Proposal 6: RAN4 to introduce additional effective measurement window duration: 2ms and 5.5ms with periodicity 40ms, 80ms. Introduce UE capability for window duration of 2ms in case of sync.
	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


We support option 1 and 3 which are same. On option 2, it is same as option 1 and 3 for Case b-1. For Case b-2, since it was agreed that performing inter-RAT LTE measurement and NR measurements in parallel without searcher limitation is not supported in Rel-18, CSSF should account for all MOs that are measured outside MG.
Proposal 7: For Case b-1 and b-2, CSSFinterRAT is defined as CSSF outside MG, which additionally accounts for inter-RAT carriers measured without MG.
For Case b-1 and b-2, RAN4 needs to define Tinter1. In LTE, for inter-frequency carriers that are measured without MG, MGRP is assumed to be 40ms, and we suggest to reuse the same assumption. One special case is where measurement window is with 80ms periodicity, and Tinter1 should be calculated with 80ms MGRP.
Proposal 8: For Case b-1 and b-2, Tinter1 is calculated based on 40ms MGRP unless the EMW is with 80ms periodicity.
In last meeting, some companies commented that the scaling factor for Case a-1 has not been agreed. In the endorsed draftCR, Nfreq accounts for all NR MOs that are measured outside MG. It follows the principle of NR SA where MOs measured outside and within MG are counted separately.
Specifically, NR MOs that are measured outside MG are listed below.
· When MG is configured, Nfreq equals to the total number NR MOa that satisfy one the following conditions. 
· UE indicates [nogap-interruption] for the band which the NR MO belongs to, and none of the SMTCs of the NRMO is overlapped by the MG,
· UE indicates [nogap-nointerruption] for the band which the NRMO belongs to, and part or none of the SMTCs of the NR MO are overlapped by the MG.
· When MG is not configured, Nfreq equals to the total number NR MOs that satisfy one the following conditions. 
· UE indicates [nogap-interruption] for the band which the NR MO belongs to,
· UE indicates [nogap-nointerruption] for the band which the NR MO belongs to.
It is noted that the principle is different from LTE inter-frequency without MG, where all inter-frequency MOs, regardless if they are measured with or without MG, are counted in the same Nfreq. We suggest RAN4 to discuss which principle to go with. 
Proposal 9: For Case a-1, RAN4 to discuss the calculation of Nfreq 
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA)
· Option 2: total number of LTE and NR MOs (same principle as LTE SA)
UE capability  
	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.


After reading the contribution behind option 1, we understand the issue is in RAN2 scope. 
Proposal 10: RAN4 not to further discuss reporting of UE capability interRAT-NeedForIntrNR-r18.
	Issue 2-5-2: Introduction of new UE capabilities for supporting EMW 
· Proposals
· Option 1: Yes for case b-1.
· Option 2: No.


We do not support to define UE capability for EMW, but capability for 2ms EMW duration can be defined. EMW is used to define the location of scheduling restriction, and we understand it should be mandatory for UE supporting Case b-1 and b-2, with 5ms and 5.5ms duration. Otherwise, if the measurement causes scheduling restriction and UE does not support EMW, we do not see how UE should perform measurement.
Proposal 11: RAN4 not to define new UE capability for supporting EMW. 
	Issue 2-5-3: Introduction of new UE capabilities for supporting mixed numerologies between NR and LTE 
· Proposals
· Option 1: Yes, a new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz is introduced.
· Option 2: RAN4 does not need to define scheduling restriction due to mixed numerology at least for DSS scenario in case b-2.


We support to define a new UE capability for scheduling restriction due to mixed SCS for both Case b-1 and b-2. As discussed in section 2.1, such a UE capability is needed for Case b-1. For Case b-2, the capability to support mixed SCS in measurement may not be same the CRS-IM capability.
Proposal 12: RAN4 to define new UE capability for scheduling restriction due to mixed SCS for both Case b-1 and b-2.
Conclusions
In this paper we provided our views on RRM requirements for inter-RAT measurement without MG.
Proposal 1: For Case b-2, define scheduling restriction when serving cell and target MO have mixed SCS, and UE does not support any of crs-IM-nonDSS-30kHzSCS-r17, crs-IM-nonDSS-NWA-30kHzSCS-r17 and the new UE capability for inter-RAT LTE measurement with mixed SCS.
Proposal 2: For both Case b-1 and b-2, define scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band (as already agreed in RAN4#106-bis-e).
Proposal 3: For Case b-1, define scheduling restriction when serving cell and target MO have mixed SCS and they are in bands with overlapping frequency, and UE does not support the new UE capability for inter-RAT LTE measurement with mixed SCS.
Proposal 4: For Case b-1, performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported in Rel-18.
Proposal 5: For Case b-1 and b-2, for inter-RAT LTE measurement causing scheduling restriction, if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, UE measurement requirements are based on EMW-RP. 
Proposal 6: RAN4 to introduce additional effective measurement window duration: 2ms and 5.5ms with periodicity 40ms, 80ms. Introduce UE capability for window duration of 2ms in case of sync.
Proposal 7: For Case b-1 and b-2, CSSFinterRAT is defined as CSSF outside MG, which additionally accounts for inter-RAT carriers measured without MG.
Proposal 8: For Case b-1 and b-2, Tinter1 is calculated based on 40ms MGRP unless the EMW is with 80ms periodicity.
Proposal 9: For Case a-1, RAN4 to discuss the calculation of Nfreq 
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA)
· Option 2: total number of LTE and NR MOs (same principle as LTE SA)
Proposal 10: RAN4 not to further discuss reporting of UE capability interRAT-NeedForIntrNR-r18.
Proposal 11: RAN4 not to define new UE capability for supporting EMW. 
Proposal 12: RAN4 to define new UE capability for scheduling restriction due to mixed SCS for both Case b-1 and b-2.
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