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1	Introduction
This is to answer the RAN4 LS R4-2303306. It is requesting RAN2 to define Rel-18 signalling for gaps, including support of no gaps with interruption (i.e. new case as currently UE can only indicate no gap and no interruption, gap and NCSG) NeedForGaps for inter-RAT cases.
We discuss the LS and propose how RAN2 should handle the actions requested.
2	Background 
2.1	Scope of the WI
The scope of Rel-18 WI on measurements gaps (as per RP-230755) is as follows:
	The following objectives are considered in this WI:
(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· [bookmark: _Hlk129201484]Note 1: Gaps that are configured for NTN are precluded in this WI
· Note 2: The scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 are precluded in this WI.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed after RAN#100
· [bookmark: _Hlk95412263]Note 4: This WID does not include any inter-working with MUSIM gaps
(2) Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement



We would note that at least the objective 2 may require RAN2 changes (as the RAN4 LS is already asking), but even objective 1 might (depending on what RAN4 enables). However, as usual, RAN2 can act once it receives LS from RAN4 (as now). 
Observation 1: RAN4 should trigger the RAN2 work on measurement gaps via LSs (as usual).
2.2	Scope of the LS
The RAN4 is asking RAN2 to do two separate things:
1) Extend the NR NeedForGaps framework to allow UE to indicate it does not require gaps but does require interruption (previously UE has only been able to indicate that it requires no gaps or always requires gaps (either full gap or NCSG) but with interruptions happening during the gaps.
2) Extend the inter-RAT NeedForGaps for NR measurements from LTE (which obviously requires LTE RRC changes).
Observation 2: RAN4 LS is asking to extend the NeedForGaps framework to allow UE to indicate it requires interruptions but no gaps, which requires a new codepoint since it’s not something UE can have indicated earlier. 
3	RAN2 actions 
3.1	UE needs interruptions but no gaps 
The first RAN4 request is about adding a new codepoint to the NeedForGaps framework, i.e. “interruption-noGap”. As was already discussed in Rel-17, since the NeedForGaps IE is not extendible, this requires yet another parallel version of the IE to be introduced, which then also raises the question of whether the new IE should be extendible, and whether it should replace the existing NeedForGaps (i.e. implement all codepoints, as in Rel-17) or be incremental to it (i.e. only add the new codepoint, similar to most existing NCE configurations).
Observation 3: Since the NeedForGaps is not extendible IE, another parallel IE is needed to add the new codepoint, which could be avoided if the IE was provided with ellipsis.
Observation 4: Extending NeedForGaps by “replacing” the existing structure (as was done in Rel-17) seems easiest but adding ellipsis would avoid having the same problem in the future.
Observation 5: The current “no-gap” indication means UE requires no gaps and no interruptions.
Proposal 1: Create new Rel-18 NeedForGapsInfoNR and NeedForGapsConfigNR that includes ellipsis and uses the same structure and keeps the interpretation of existing gapIndication codepoints unchanged.
Proposal 2: Create new Rel-18 gapIndication with the following signalled values: gap (Rel-16 codepoint: UE requires gaps but causes no interruptions), no-gap (Rel-16 codepoint: UE requires no gaps or NCSG and does not cause interruptions), ncsg (Rel-17 existing codepoint: UE requires NCSG gaps but causes no interruptions), no-gap-interrupt (Rel-18 new codepoint: UE requires no gap but causes interruptions).
3.2	Inter-RAT NeedForGaps
The inter-RAT NeedForGaps for NR measurements from LTE requires LTE RRC changes: Currently LTE specifications only specify very basic NeedForGaps frameworks as shown below:
	interRAT-NeedForGaps
Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the inter-RAT band given by the entry in the interRAT-BandList.
	-

	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.
	-



To support the RAN4 request, another LTE capability should be added that indicates UE supports inter-RAT measurements without gaps but with interruptions. The design should be similar as the existing inter-RAT-NeedForGapsNR.
Proposal 3: Define new LTE capability interRAT-NeedForInterruptionsNR according to the similar design as used for interRAT-NeedForGapsNR.
4	Conclusion
This document has made the following observations:
Observation 1: RAN4 should trigger the RAN2 work on measurement gaps via LSs (as usual).
Observation 2: RAN4 LS is asking to extend the NeedForGaps framework to allow UE to indicate it requires interruptions but no gaps, which requires a new codepoint since it’s not something UE can have indicated earlier. 
Observation 3: Since the NeedForGaps is not extendible IE, another parallel IE is needed to add the new codepoint, 
Observation 4: Extending NeedForGaps by “replacing” the existing structure (as was done in Rel-17) seems easiest but adding ellipsis would avoid having the same problem in the future.
Observation 5: The current “no-gap” indication means UE requires no gaps and no interruptions.
And proposed the following:
Proposal 1: Create new Rel-18 NeedForGapsInfoNR and NeedForGapsConfigNR that includes ellipsis and uses the same structure and keeps the interpretation of existing gapIndication codepoints unchanged.
Proposal 2: Create new Rel-18 gapIndication with the following signalled values: gap (Rel-16 codepoint: UE requires gaps but causes no interruptions), no-gap (Rel-16 codepoint: UE requires no gaps or NCSG and does not cause interruptions), ncsg (Rel-17 existing codepoint: UE requires NCSG gaps but causes no interruptions), no-gap-interrupt (Rel-18 new codepoint: UE requires no gap but causes interruptions).
Proposal 3: Define new LTE capability interRAT-NeedForInterruptionsNR according to the similar design as used for interRAT-NeedForGapsNR.

