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1 Introduction
In RAN2#122 meeting, RAN2 discussed RAN4 LS on measurements without gap and designed the corresponding signaling. The signaling is applied for Rel-18 entry, but the legacy UE behavior is still not clear. RAN2 sent the following reply LS [1] to ask RAN4 to clarify the legacy UE behavior in Rel-16 field. 
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]1. Overall Description
RAN2 has discussed the corresponding CR for the RAN4 LS on measurements without gap [1]. However, RAN2 would like to get clarification on the meaning of the legacy Rel-16 “no gap” indication. Rel-18 has defined new code points where UE may support no gap with interruption or no gap without interruption, but it is not clear how these are related to the legacy behaviour. Therefore, RAN2 would like to ask RAN4 whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” in Rel-16 field for LTE inter-RAT measurement to NR? 


In this paper, we discussed the issue asked by RAN2 and give our proposals. Based on the discussing, the draft response LS is provided in the Annex. 
2 Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]In RAN2 LS, both signaling for NeedForGaps and for inter-RAT NR measurement are defined. RAN2’s question is about the reporting of inter-RAT NR measurement, but we understand the same clarification is also needed for reporting of NeedForGaps which would also be discussed in this section. 
For the reporting of inter-RAT NR measurement, based on the attachment, a new Rel-18 signaling interRAT-NeedForIntrNR-r18 is introduced to indicate ‘gap, no-gap-with-interruption, and no-gap-no-interruption’. And RAN4 would define measurement requirements based on this signaling design in Rel-18 specification. 
	36.331
InterRAT-BandInfoNR-r18 ::=			SEQUENCE {
[bookmark: _Hlk131686816]	interRAT-NeedForIntrNR-r18		ENUMERATED {gap, no-gap-with-interruption, no-gap-no-interruption}
}

	interRAT-NeedForIntrNR
Indicates need for Interruption when operating on the E‑UTRA band given by the entry in supportedBandListEUTRA or on the E-UTRA band combination given by the entry in supportedBandCombination-r10 or supportedBandCombinationAdd-r11 or supportedBandCombinationReduced-r13 and measuring without measurement gaps on the NR band given by the entry in the InterRAT-BandListNR.

Editor Note: It is FFS whether UE indicating “no-gap-with-interruption” shall indicate TRUE for the corresponding NR band entry in the interRAT-NeedForGapsNR.
	-



36.306
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.


The indication is separately and independently defined with Rel-16 signaling. For the UE only reporting in Rel-16 field, the gap information for inter-RAT NR measurement is still reported via the interRAT-NeedForGapsNR as below. And there are no any requirements on whether the interruption is needed in Rel-16. We understand it is left to UE implementation when reporting “no gap” (i.e., “FALSE” via interRAT-NeedForGapsNR-r16) in Rel-16 field for LTE inter-RAT measurement to NR. And we don’t need to add any clarification or requirements for Rel-16 specification. 
	36.331
InterRAT-BandInfoNR-r16 ::=			SEQUENCE {
	interRAT-NeedForGapsNR-r16			BOOLEAN
}

	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]interRAT-NeedForGapsNR
Indicates need for measurement gaps when operating on the E‑UTRA band given by the entry in supportedBandListEUTRA or on the E-UTRA band combination given by the entry in supportedBandCombination-r10 or supportedBandCombinationAdd-r11 or supportedBandCombinationReduced-r13 and measuring on the NR band given by the entry in the InterRAT-BandListNR.
	-





Proposal 1: There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” in Rel-16 field for LTE inter-RAT measurement to NR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Based on RAN4 LS, RAN2 also introduced a new signaling NeedForInterruptionInfoNR in addition to NeedForGapsInfoNR information to indicate whether interruption is needed when UE reports “no-gap” via NeedForGapsInfoNR. And the support of NeedForGapsInfoNR reporting is the prerequisite of this new interruption indication. 
	38.331
	NeedForInterruptionInfoNR field descriptions

	intraFreq-needForInterruption
Indicates the interruption requirement information for NR intra-frequency measurement. Each entry in the list is associated to the entry in list intraFreq-needForGap-r16 with the same index.

	interFreq-needForInterruption
Indicates the interruption requirement information for NR inter-frequency measurement. Each entry in the list is associated to the entry in list interFreq-needForGap-r16 with the same index.



	NeedForInterruptionNR field descriptions

	interruptionIndication
Indicates whether interruption is needed for the UE to perform SSB based measurements without measurement gap. Value no-gap-with-interruption indicates that interruption is needed. Value no-gap-no-interruption indicates interruption is not needed. 



38.306
	nr-NeedForInterruptionReport-r18
Indicates whether the UE supports reporting the interruption requirement information for SSB based measurement towards NR target without gap in the UE response to a network configuration RRC message. The UE supporting this feature shall also indicate support of nr-NeedForGap-Reporting-r16.
	UE
	No
	No
	No





Based on the design above, for a UE in Rel-18 field, it can use the combined reporting of Rel-16 NeedForGapsInfoNR and Rel-18 NeedForInterruptionInfoNR to indicate whether measurement gap and interruption is needed for a measurement, which includes the following three cases: 
· If gap is needed, the UE reports “gap” in Rel-16 field and empty field in corresponding R18 IE.
· If gap is NOT needed and there is no interruption, the UE reports “no-gap” in Rel-16 field and “no-gap-no-interruption” in Rel-18 field
· If gap is NOT needed but there is interruption, the UE reports “no-gap” in Rel-16 field and “no-gap-with-interruption” in Rel-18 field.
But for the UE only reporting in Rel-16 field, there are no interruption requirements defined when UE reports “no-gap”. Same as inter-RAT NR measurements, it means the interruption is left to UE implementation and RAN4 would not add new requirements or clarification in Rel-16 specification. 
Proposal 2: There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” via Rel-16 NeedForGapsInfoNR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 
3 Summary
In this paper, we discuss the RAN2 LS on measurements without gap and the following proposals are given: 
Proposal 1: There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” in Rel-16 field for LTE inter-RAT measurement to NR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 
Proposal 2: There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” via Rel-16 NeedForGapsInfoNR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 
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1. Overall Description:
RAN4 thanks RAN2 for the reply LS (R2-2306919) on measurements without gap. RAN4 has discussed the issues and has the following response to RAN2’s question: 
	· There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” in Rel-16 field for LTE inter-RAT measurement to NR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 


Meanwhile, RAN4 understand the same clarification for NeedForGapsInfoNR is also needed and has the following conclusions: 
	· There are no requirements on whether interruption is allowed according to Rel-16 RAN4 specifications when UE reports “no gap” via Rel-16 NeedForGapsInfoNR. It is left to UE implementation and RAN4 would not introduce any clarification or requirements for such case in Rel-16 specification. 




2. Actions:
To RAN WG2:
RAN4 kindly asks RAN2 to take the above information into account. 

3. Date of Next TSG-RAN Meetings:
TSG RAN WG4 Meeting #108bis		October 9 – October 13, 2023		Xiamen, CN
TSG RAN WG4 Meeting #109		November 13 –November 17, 2023		Chicago, US
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