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1. Introduction
In RAN plenary 95 meeting, a WID[1] for Rel-18 was approved to identify further enhancement on NR and MR-DC Measurement Gaps and Measurements without Gaps. Two aspects were included by this WID. The 1st aspect oriented towards the joint consideration of pre-configured MGs, concurrent MGs and NCSG. We discuss this in another document. The 2nd aspect focus on RRM measurements without gap. For this aspect, the objective in the WID is as follows:   
	(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


In recent RAN plenary 97 meeting, a revised WID[2] was approved but without any modification for this topic.
During 104 meeting, RAN4 has some general discussion around measurement without gap. Multiple issues were discussed and many candidate options were proposed in [3]. In this document, we provide some further analysis for  RRM measurements for the UE reporting NeedForGapsInfoNR. 
2. Discussion
NeedForGap mechanism was introduced from Rel-16. The motivation is that whether gap is needed by RRM measurement, which can be adaptive according to the MO, CC, BWP reconfiguration. So if UE can report the demand of gap to NW, then NW can decide whether configuring gap and configuring gap oriented to which band/BC. But the requirements of NeedForGap have not been finished during Rel-16. In Rel-17, not any related WID existed. So this Rel-18 WID oriented to finish the remaining of NeedForGap requirements. 
From the perspective of UE report, UE can report gap demand for intra-f measurement and inter-f measurement respectively after RRC reconfiguration. For the former, the report is per-serving cell type, and for the latter, the report is per-band type. To reduce the report, NW can configure requestedTargetBandFilterNR-r16 to ask UE only report the target band.
It should be noted that the Rel-16 NeedForGap mechanism is only applicable to CA, not applicable to DC(NE-DC, EN-DC, NR-DC), and only support SSB based, not support CSI-RS based.
In Rel-16, RRM requirements for UEs supporting NeedForGaps feature are specified for intra-frequency SSB based measurements without gaps, while requirements for inter-frequency measurements without gaps are missing. Further more, RRM requirements for intra-frequency and inter-frequency SSB based measurements without gaps do not assume interruptions, related requirements such as CSSF, measurement period, scheduling restriction etc, which may be required. 
Observation 1: In Rel-16, RRM requirements for UEs supporting NeedForGaps feature are specified for intra-frequency SSB based measurements without gaps, while requirements for inter-frequency measurements without gaps are missing. 
The most controversial issue in defining the requirements for NeedForGaps in Rel-16 is whether interruption is allowed when UE reports ‘no-gap’. Some companies thinks no interruption should be allowed, while other companies believes interruption should be allowed because in typical UE implementations use of spare RF chain for measurement would require some interruption due to e.g. RF ON/OFF or BW re-tuning. 

Analysis for Rel-18:
In Rel-18, based on the current Rel-16 NeedForGap status, we believe the following aspects should be studied:
· Issue 1: How to add interFreq-needForGap into the condition of inter-f measurement without gap(similar with intra-f measurement without gap).
· Issue 2: Whether interruption is expected when UE reports ’no-gap’. If needed, how to define the detailed interruption requirements.
· Issue 3: Requirements for intra-f/inter-f measurement without gap.   
Issue 1: How to add interFreq-needForGap into the condition of inter-f measurement without gap
We believe the condition of inter-f measurement without gap should be added into Section 9.3.1 in TS38.133, similar as the condition for intra-f measurement without gap. For example:
	9.3	NR inter-frequency measurements
9.3.1	Introduction
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2.
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell or PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
For the UE supporting nr-NeedForGap-Reporting-r16, The UE can perform inter-frequency SSB based measurements without measurement gaps if
   -   the UE indicates ‘no-gap’ via interFreq-needForGap for inter-frequency measurement, and
   -   the SSB is completely contained in the active BWP of the UE
For the UE supporting interFrequencyMeas-Nogap-r16 [15], The UE can perform inter-frequency SSB based measurements without measurement gaps if 
-	the UE supports  interFrequencyMeas-Nogap-r16 [15],  and
-	interFrequencyConfig-NoGap-r16 [15] is indicated, and 
-	the SSB is completely contained in the active BWP of the UE.
For inter-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause 9.3.5.3.


Proposal 1: Similar as the case of intra-f measurement without gap, the condition of inter-f measurement without gap should be added into Section 9.3.1 in TS38.133.

Issue 2: Whether interruption is expected when UE reports ’no-gap’. If needed, how to define the detailed interruption requirements
In fact the discussion here is something similar as NCSG. In NCSG, even when the UE has an idle RF chain to perform intra-f/inter-f measurement, since of RF re-tuning, RF on/off, interruption should be allowed before and after the measurement. Here the situation is similar. When UE reports ‘no-gap’ through NeedForGap mechanism, for the measurement itself, not need any interruption due to an idle RF chain can be used for measurement. But the switching from ‘gap’ to ‘no-gap’ would be accompanied by the change of UE RF BW and/or MO, so the latency of RF re-tuning or RF on/off should be considered. Therefore, interruption can be allowed even though UE reports ‘no-gap’ through NeedForGap.
Proposal 2: The switching from ‘gap’ to ‘no-gap’ would be accompanied by the change of UE RF BW and/or MO, so interruption can be allowed when UE reports ‘no-gap’ through NeedForGap.
Regarding to the length of interruption, in our view, directly reusing the length of VIL in NCSG is fine. During Rel-17, we had discussed the requirements of NCSG wildly and deeply including the length of VIL. 
Proposal 3: Regarding to the length of interruption, directly reusing the length of VIL in NCSG is fine. During Rel-17, we had discussed the requirements of NCSG wildly and deeply including the length of VIL. 

Issue 3: Requirements for intra-f/inter-f measurement without gap
During the discussion in Rel-17 NCSG, RAN4 has identified the requirements including CSSF, scheduling restriction and so on. Given that the new interruption mechanism for NeedForGap can be covered by NCSG requirements, the requirements identified in NCSG can be a baseline for this Rel-18 WI. 
Proposal 4: Given that the new interruption mechanism for NeedForGap can be covered by NCSG requirements, the requirements identified in NCSG can be a baseline for this Rel-18 WI. 
3. Conclusion
In this contribution, we have the following proposals for RRM requirements for measurement without gaps:
Observation 1: In Rel-16, RRM requirements for UEs supporting NeedForGaps feature are specified for intra-frequency SSB based measurements without gaps, while requirements for inter-frequency measurements without gaps are missing. 
Proposal 1: Similar as the case of intra-f measurement without gap, the condition of inter-f measurement without gap should be added into Section 9.3.1 in TS38.133.
Proposal 2: The switching from ‘gap’ to ‘no-gap’ would be accompanied by the change of UE RF BW and/or MO, so interruption can be allowed when UE reports ‘no-gap’ through NeedForGap.
Proposal 3: Regarding to the length of interruption, directly reusing the length of VIL in NCSG is fine. During Rel-17, we had discussed the requirements of NCSG wildly and deeply including the length of VIL. Proposal 4: Given that the new interruption mechanism for NeedForGap can be covered by NCSG requirements, the requirements identified in NCSG can be a baseline for this Rel-18 WI. 
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