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Introduction
RRM core requirements for inter-RAT MG-less measurement are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following remaining issues are to be further discussed.
· UE feature list
· Measurement requirements
· UE capability 
In this paper we will provide our views on remaining issues for inter-RAT MG-less measurement.
Discussion
UE feature list
In last meeting the following UE capabilities are proposed as starting point. For NR part (Case b-1/b-2), we support to define 32-8, 32-9 with update, 32-10 with update. For LTE part (Case a-1), we support to define x-y and an additional capability for mixed SCS similar to 32-10.
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For 32-7, RAN4 has agreed to re-use NCSG reporting signalling for Case b-1, i.e. ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRA-r17. As such, no capability as 32-7 is needed.
For 32-8, RAN4 has agreed to define new per-UE UE capability for Case b-2, similar to R16 inter-frequency without MG in active BWP, so this feature should be defined.
For 32-9, 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.
For 32-10, RAN4 agreed to define scheduling restriction for mixed SCS for Case b-1 and b-2. Since this is inter-RAT measurement, the existing capability for NR measurement does not apply. A new capability should be defined, and a common capability for both Case b-1 and b-2 is sufficient. The current wording in the draft feature list is for Case b-2 only and should be generalized. 
For x-y, it is already defined by RAN2 in 36.306. 
	4.3.6.xx	interRAT-NeedForIntrNR-r18
[bookmark: _Hlk149901142]This field defines for each supported E-UTRA band or band combination whether interruption is required to perform SSB based inter-RAT measurements without gap on each supported NR band. 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. The UE shall only include this field if it indicates measurement gap is not required in the corresponding interRAT-NeedForGapsNR-r16 field.


Besides, another capability similar to 32-10 is needed to indicate whether there is scheduling restriction when UE performs inter-RAT NR measurement outside MG and the SCS of NR SSB is not 15kHz.
Proposal 1: Define the following UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-8: Inter-RAT LTE measurement without gap and within active DL BWP
· 32-9 (update): support of EMW configuration with 2ms EMW length 
· 32-10 (update): concurrent inter-RAT LTE measurement and reception from NR serving cell with a different numerology than 15kHz
Proposal 2: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell 
Measurement requirements
	Issue 2-4-3: Scaling factor for case a-1: Nfreq definition
· Background
· The principles are different between NR MO outside gap and 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.
· Proposals
· 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).
· Recommended WF
· Discuss upon options.


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 3: 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)
	Parameter TInter1 used in inter-RAT requirements in clause 9.4.8 is defined based on Table 9.4.8.2-1:
Table 9.4.8.2-1: The effective measurement window
	Configuration
	[Effective measurement window periodicity] [ms] 
	[Effective measurement window duration] [ms]
	Tinter1 

	0
	40
	5
	[60]

	1 
	80
	5
	[30]

	2
	40
	2
	[24]

	3
	80
	2
	[12]

	4
	40
	5.5
	[60]

	5
	80
	5.5
	[30]





For Case b-1 and b-2, the definition of Tinter1 is only specified for the case when EMW is configured. Since EMW is only needed when the measurement causes scheduling restriction, RAN4 needs to define Tinter1 when EMW is not configured. 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. 
	A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.


Besides, Tinter1 should depend on only the EMW periodicity but not the EMW length. In LTE RAN4 has define MG patterns with MGL smaller than 6ms, and MGL is not accounted in calculation of Tinter1, based on the following note in Table 8.1.2.1-1. The same principle should be followed for inter-RAT measurement.
	NOTE 1:	When determing UE requirements using Tinter1 for GP2, 3, 4, 6, 7, 8, 10, Tinter1 = 60 for GP2, GP4, GP6, GP7, GP10 and Tinter1 = 30 for GP3, GP8 and GP24 shall be used.


Proposal 4: For Case b-1 and b-2, 
· Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0)
· Update the Tinter1 for EMW pattern 2/3 to 60/30ms
	Issue 2-4-1a: Overlap between Effective measurement window and MG
· Background
· Agreements
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case.
· Proposals
· Option 1: For case b-1 and b-2, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps, inter-RAT LTE measurement will be dropped.
· Option 2: No UE behaviour is specified.
· Option 3: apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.
· Option 4: UE measurement requirements are based on EMW-RP.
· Recommended WF
· Discuss upon the options.


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.
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.
· Agreement: 
· RAN4 discusses upon this issue in the maintenance part of the work item.


Although the issue is also for UE capability, it is for a different problem than the feature list. In [2] the problem is clarified, and the intention is to avoid unexpected interruption to a NW that does not read R16 capability interRAT-NeedForGapsNR-r16. 
In our companion paper we proposed another way to address the issue. We do not support to make the reporting of interRAT-NeedForIntrNR-r18 based on NW control, since it requires rather big change in RAN2 signaling, and also it needs to be early implemented in R16 and extended to legacy R16 capability interRAT-NeedForGapsNR-r16 to really solve the problem. All those are quite complex.  
Proposal 6: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
Conclusions
In this paper we provided our views on remaining issues for inter-RAT MG-less measurement.
Proposal 1: Define the following UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-8: Inter-RAT LTE measurement without gap and within active DL BWP
· 32-9 (update): support of EMW configuration with 2ms EMW length 
· 32-10 (update): concurrent inter-RAT LTE measurement and reception from NR serving cell with a different numerology than 15kHz
Proposal 2: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell 
Proposal 3: 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 4: For Case b-1 and b-2, 
· Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0)
· Update the Tinter1 for EMW pattern 2/3 to 60/30ms
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: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
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Annex: TP for UE feature list 
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32-8
	Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP
	[32-9]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling

	32-9
	Effective measurement window with 2ms duration for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window with 2ms duration for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	[32-719-1 or 32-8]
	Yes
	No
	Undefined UE measurement behavior and when to allow scheduling restrictionUE cannot be configured with effective measurement window with 2ms duration for inter-RAT EUTRAN measurements
	Per UE
	No
	No
	N.A
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· TBD which patterns(s) are mandatory supported
	Optional with capability signalling

	32-10
	SimultaneousRxDataCRS-DiffNumerology
	Support concurrent inter-RAT measurement on EUTRAN carrier cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology than 15kHz
	 19-1 or 32-8
	Yes
	No
	scheduling restriction is applicable to reception from the serving cell with a different numerology than 15kHz when performing inter-RAT measurement on EUTRAN without gap
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling




	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-y
	Inter-RAT NR measurement without gap 
	Support of inter-RAT NR measurements without gap with or without interruption
	interRAT-NeedForGapsNR-r16
	Yes
	NA
	The UE does not support inter-RAT NR measurements without gap with or without interruption for performing inter-RAT NR measurement without gap
	Per UE
	No
	No
	NA
	RAN2 implemented already as interRAT-NeedForIntrNR-r18. 

	Optional with capability signalling

	x-z
	SimultaneousRxData-NRSSB-DiffNumerology
	Support concurrent inter-RAT measurement on NR carrier with a different numerology than 15kHz and reception from the serving cell 
	 x-y
	Yes
	No
	scheduling restriction is applicable to reception from the serving cell when performing inter-RAT measurement on NR without gap with a different numerology than 15kHz
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling
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