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1 Introduction
In existing Rel-15/16 NR, two measurement gaps have been identified, which are per-UE and per-FR measurement gap. Then, in Rel-16 NeedForGap feature have been introduced, however, there has been no requirements in RAN4 to support this feature. Later in Rel-17 NR, three measurement gap enhancement have been considered, which are: (i) pre-configured MG pattern(s) per configured BWP (fast MG configuration), (ii) multiple concurrent and independent MG patterns, and (iii) network controlled small gap (NCSG). Now in Rel-18, further work objective to complete the requirements for measurement without gaps is given in the work item description (WID) [1] as below:
	(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


The analysis and direction on how to progress in this objective is discussed in the next section. 
2 Discussion on NR SSB-based inter-frequency and intra-frequency measurements without gaps
Given that the new objectives are to study whether additional interruption is allowed, hence, the discussion on the existing requirements shall be provided. From the existing NR intra-frequency measurement, the following requirements for Rel-16 NeedForGap are ambiguous on whether interruption is needed: 
	The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].


Let’s assume the following scenario A, as shown in the figure below, is a UE indicating ‘no-gap’ and operating in an active BWP without SSB during data transmission/reception on non-SSB symbols. Now, in order for the UE to measure the SSB then the UE RF BW shall be increased to cover the SSB outside the active BWP (i.e. to measure the SSB symbols), as depicted in scenario B. Although the UE indicates no need for gap, the UE still need an interruption time to enlarge the RF BW to measure the SSB. Nevertheless, such interruption requirements have not been identified in existing requirements. Therefore, RAN4 shall define the interruption length, occasions and ratio in Rel-18 discussion. In addition, such scenario that requires interruption to perform measurements has been already covered in existing Rel-17 NCSG requirements, therefore, RAN4 can leverage the existing requirements to define the new interruption requirements for NeedForGap.
[image: ]
[bookmark: _Ref47527660]Figure 1: A UE operating in an active BWP without SSB. Scenario A is when the UE transmitting/receiving data on non-SSB symbols, while scenario B is when the UE measuring SSB symbols.
Observation 1: [bookmark: _Ref110807415]Existing Rel-16 NeedForGap requirements are not complete regarding the need for interruption and its details.
Proposal 1: [bookmark: _Ref110950085][bookmark: _Ref110807439]RAN4 shall allow interruption for the Rel-16 NeedForGap capability when a UE indicates ‘no-gap’. 
Proposal 2: [bookmark: _Ref110950091]RAN4 shall define requirements for the interruption length, occasions and ratio to complete Rel-16 NeedForGap requirements.
Proposal 3: [bookmark: _Ref110950102]RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap.
Moreover, regarding the related requirements, such as CSSF, measurement period, and scheduling availability: Given that the new interruption mechanism for NeedForGap has already been covered in NCSG requirements, therefore, RAN4 shall use the existing Rel-17 NCSG requirements as a baseline to define the interruption related requirements in NeedForGap.
Proposal 4: [bookmark: _Ref110950113]RAN4 shall use the existing requirements of Rel-17 NCSG of CSSF, measurement period, and scheduling availability as a baseline to define the related requirements for NeedForGap.
3 Discussion on inter-RAT measurements without gaps
Similar to the discussion for intra-frequency and inter-frequency in this document, it is inevitable to have interruption to support inter-RAT to measure reference signals outside the active BWP. Now given that NCSG has already been defined in the RAN4 requirements, hence, the NCSG requirements and framework shall be used as a baseline to define the new inter-RAT requirements without gaps. 
Proposal 5: [bookmark: _Ref110950127]RAN4 shall define interruption or NCSG for the inter-RAT measurement without gaps.
Furthermore, regarding the issue of whether RAN4 should consider inter-RAT EUTRAN measurement only when LTE CRS to be measured is contained in UE’s active BWP [2]: In our understanding, this Issue is to enhance the DSS scenario for LTE CRS-IM. One solution discussed in the Rel-17 Demod session is to allow UE to do LTE measurement to get the required parameters for CRS-IM. However, this inter-RAT measurement is always gap-assisted, as in existing spec. Defining gapless measurement requirement for this scenario can help to reduce the interruption due to measurement gap. However, if the understanding of this issue is that the solution is dependent on the spared RF chain, then, RAN4 shall follow similar reporting capability framework as in Rel-17 NCSG. 
Proposal 6: [bookmark: _Ref110950138]RAN4 shall use the existing reporting capability framework of NeedForGap or NCSG if the inter-RAT NR measurement is dependent on the spared RF chain.
4 Summary
In this contribution, discussion on general and RRM requirement in RedCap UEs are provided and we have the following observation: 
Observation 1: Existing Rel-16 NeedForGap requirements are not complete regarding the need for interruption and its details.
Also, we have the following proposal: 
Proposal 1: RAN4 shall allow interruption for the Rel-16 NeedForGap capability when a UE indicates ‘no-gap’.
Proposal 2: RAN4 shall define requirements for the interruption length, occasions and ratio to complete Rel-16 NeedForGap requirements.
Proposal 3: RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap.
Proposal 4: RAN4 shall use the existing requirements of Rel-17 NCSG of CSSF, measurement period, and scheduling availability as a baseline to define the related requirements for NeedForGap.
Proposal 5: RAN4 shall define interruption or NCSG for the inter-RAT measurement without gaps.
Proposal 6: RAN4 shall use the existing reporting capability framework of NeedForGap or NCSG if the inter-RAT NR measurement is dependent on the spared RF chain.
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