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Introduction
This paper presents Nokia’s view on RRM aspects for further enhancements related to gapless measurements for Rel-18. In particular, it presents an overview of the corresponding objective of the work item. Based on that, observations and proposals are derived regarding measurements without gaps. 
Discussion
Requirements without gaps
Among the objectives of the NR_MG_enh2 WID [1], the following objective relates to requirements without gaps:
	(1) 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



NR requirements for measurements without gaps 
In Rel-16, the feature needForGaps was introduced for NR. One way that this feature can be configured is during the RRCReconfiguration procedure, where the Network sends a RRCReconfiguration including needForGapsConfigNR, which includes the NR bands for which the UE is requested to report the gap information. In response the UE sends a RRCReconfigurationComplete including needForGapsInfoNR, which includes the list of Intra-Frequency cells for which a measurement gap is needed. The UE indicates that information including the gapIndication-r16 to indicate whether “gap” or “no-gap” is required. It also includes the list of inter-frequency bands for which a measurement gap is needed. 
In addition to the Rel-16 needForGaps, in Rel-17 needForNCSG was introduced in a similar manner, in which the UE might indicate the need of NSCG gaps. In the case of the NCSG, the UE includes additional information as part of the needForNCSG IE indicating “gap”, “ncsg”, “nogap-noncsg”.  
Need for gaps include “gap and “no-gap”. Additional interruption might be needed even if gaps are not needed. 
Need for NCSG gaps include “gap”, “ncsg”, “nogap-noncsg”. 



Figure 1 Signalling diagram for the configuration of NeedForGaps during the RRCReconfiguration procedure. 

It is in the scope of the Rel-18 NR_MG_enh2 WI that requirements for measurements without gaps are specified. As part of this work, it should be identified if a UE that is not capable of NCSG might be able to perform measurements without gaps, but still needs some interruption for performing such measurements. In that case, it is likely that some new signalling is needed in order to indicate that behaviour to the network. Additionally, in order to differentiate such feature from NCSG, it is beneficial to study if such interruptions can be smaller than VIL1+VIL2 used in NCSG. 
A UE not capable of NCSG might not need gap(s) but some interruption. 
If deriveSSBIndexFromCell-inter and deriveSSBIndexFromCell are signaled by the network, then the effective measurement duration can be reduced. 
RAN4 to discuss if new signaling would be needed for needForGaps. 
RAN4 to study feasible interruption times for measurement requirements without gaps. 
[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on Rel-18 measurement gaps enhancements. As part of this discussion, we have reached the following observations and made following proposals:
1. Need for gaps include “gap and “no-gap”. Additional interruption might be needed even if gaps are not needed. 
Need for NCSG gaps include “gap”, “ncsg”, “nogap-noncsg”. 
A UE not capable of NCSG might not need gap(s) but some interruption. 
If deriveSSBIndexFromCellInter-r17 and deriveSSBIndexFromCell are signaled by the network, then the effective measurement duration can be reduced. 
1. RAN4 to discuss if new signaling would be needed for needForGaps. 
RAN4 to study feasible interruption times for measurement requirements without gaps. 
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