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1	Introduction
Last RAN4 meeting discussed measurements without gap for UEs reporting NeedForGapsInfoNR and the related conclusions were captured in [1]. We will provide our considerations on the remaining issues. 
2	Discussion
	Issue 1-1-2: Requirements on the interruption length, if allowed 
< Way forward >: 
· Option 1: As a starting point, the interruption length can be same as VIL defined for NCSG,e.g,
· When UE reporting “[no-gap,TBD]” in [NeedForGapInfoNR, TBD]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “[others,TBD]” in [NeedForGapInfoNR, TBD] no interruption allowed 
· Option 2: As a starting point, 
· when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR, TBD], the interruption length can be specified based on the same RTT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
· Otherwise, no interruption is allowed


As for the interruption length, the VIL for NCSG should be used as a starting point, i.e. 1ms for FR1 and 0.75ms for FR2. Compared with option 2, additional time margin on top of RTT assumption is considered, which is also necessary in this case. The UE implementation in case of no-gap with interruption is the same as NCSG, RTT is required to turn on/off RF chain or retuning the current RF chain and additional time margin is needed to prepare simultaneous measurement and data transmission/reception.
Proposal 1: Support option 1, the interruption length can be same as VIL defined for NCSG, e.g.
· When UE reporting “[no-gap, TBD]” in [NeedForGapInfoNR, TBD], the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “[other, TBD]” in [NeedForGapInfoNR, TBD], no interruption allowed
	Issue 1-1-5b: Requirements on the interruption ratio, if allowed - how Tcycle is specified
Proposals
· Option 1: Tcycle is the available measurement interval in the measurement period requirements after considering the resource collision
· Option 1a: 
· Tcycle = Max(SMTC period, DRX cycle) x CSSF x Kp
· Option 1b: 
· When no DRX is used: Tcycle = SMTC x Kp;
· When DRX cycle ≤ 320ms, Tcycle = 1.5 x max(SMTC, DRX) x Kp;
· When DRX cycle > 320ms, Tcycle = DRX cycle x Kp;
· Option 1c: 
· Tcycle = measCycleNFG x CSSF, provided that at least an SMTC occasion is available per measCycleNFG per frequency layer
· Option 1d: 
· Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSF x Kp) for FR1, where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps
· Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSF x Kp x KFR x Klayer1_measurement) for FR2, where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps, and KFR is the scaling factor depending on the frequency range and SSB SCS
· Option 2a:
· Tcycle = SMTC x CSSF x Kp x Kinterruption, where is the number of carriers on which the measurement may cause interruption
· Option 3: 
· Tcycle = max (80ms, SMTC period, DRX cycle).
· CSSF and other scaling factor need to be included at measurement requirements similar to existing measurement requirements.  
· For information: 
· Current assumption: non-DRX, no MG configured, FR1 and multiple frequency layers.
· FFS the definition of Tcycle: max (measCycleNFG, SMTC period) x Nf
· It is expected that the interruption ratio will not be increased compared to the single frequency layer when configured with all related frequency layers
· TBD if Nf value is calculated only based on the MOs that require interruption
· FFS: measCycleNFG is configured by network (the value is not smaller than 80ms)
· Agreements:
· FFS if there are MOs that need interruption and MOs that do not need interruption. FFS whether these MOs compete the same opportunities for measurements?


As shown above, there are many options to define Tcycle. Without specific periodicity for NCSG or MG, it is straightforward to derive measurement cycle based on SMTC period. And if measCycleNFG similar as measCycleSCell for deactivated Scell is considered, defining Tcycle as max (measCycleNFG, SMTC period) is also fine. However, the scaling factor considering multiple frequency such as CSSF or Nf should be precluded. The existing CSSF outside gap is equivalent to the number of frequency layers need to be measured. And additional efforts are needed if new scaling factor Nf is introduced. It is preferred to preclude the other scaling factors such as Kp or Klayer1_measurement either, but we are also open if other companies have strong views to support it.
Proposal 2: Tcycle = max (measCycleNFG, SMTC period), where measCycleNFG is configured by network or a default value.
	Issue 1-1-5a: Requirements on the interruption ratio, if allowed - whether ratios are for individual frequency layer or in total
Way forward
· Option 1: Interruption ratio is defined for a single frequency layer, and total interruption ratio is the sum of interruption ratio of individual frequency layers
· Option 2: The agreed interruption ratio should only apply to single frequency layer. In case of multiple frequency layers with different measurement cycle, the interruption ratio with the shortest measurement cycle should apply
· Option 3: The interruption ratios agreed apply for a single frequency layer. It is expected that the same interruption ratio will apply for all related frequency layers
· Option 4: Define Tcycle based on sampling interval on all MOs which would cause interruption. With this, the interruption ratio is the total ratio, i.e., it shall apply for all frequency layers.
· Option 5: No need to define separate interruption ratio for multiple frequency layers or DRX. The previous agreed interruption requirement are applied for both single frequency layer and multiple frequency layers, and both non-DRX and DRX. 


The previous meetings define interruption ratio requirements with respective to Tcycle. Whether to apply such the interruption ratio requirements for individual frequency layer or in total is under discussion. Clearly the agreed interruption ratios can be applicable for a single frequency layer. How to define the total interruption ratio requirements for multiple frequency layers is highly related to the definition of Tcycle. If proposal 2 is agreed, both option 2 and option 3 are fine. Considering that the SMTC may be different for layer, we prefer option 2 since the measurement behavior among multiple layers are agnostic. For example, two frequency layers with Tcycl,1=80ms for layer #1 and Tcycl,2=160ms for layer #2 are configured. And UE may complete 5 samples for layer #1 and then start to measure layer #2, or vice versa, or switch between the two layers after each sample. In our view, the worst interruption ratio with the shortest measurement cycle should apply. But we are also open to other solutions.
Proposal 3: The agreed interruption ratios apply to a single frequency layer. The interruption ratio with the shortest Tcycle among multiple layers should apply in case of multiple frequency layers. 
	Issue 1-1-10: UE behaviour when UE reports ‘no gap with interruption’ in some/all bands and NW configures MG
Way forward
· RAN4 to further study UE’s behaviour as follow.
· Scenario 1: There is no band UE reporting ‘gap’ in NeedForGaps, but NW configures the MG
· Scenario 2: There are some band(s) UE reporting ‘gap’ in NeedForGaps, and NW configures the MG  


UE behavior to measure the MO reported as “no gap with interruption” is not specified and the above two scenarios are identified. NW is not supposed to configured MG if no band is reported as “gap” in NeedForGaps. Scenario 1 is not much reasonable for us but we are open to consider it. Scenario 2 is quite common since gap is needed for some bands. No matter scenario 1 is considered or not, a unified UE behavior is expected. And the existing behavior for intra-frequency without gap can be reused, that is the MO should be measured within MG when the corresponding SMTC is fully overlapped with MG; otherwise, the MO should be measured outside MG.
Proposal 4: When MG is configured, the MO reported as “no gap with interruption” will be measured within gap if the corresponding SMTC is fully overlapped with MG. 
	Issue 1-3-1a: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
Way forward
· Option 1: Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption)
· Option 2: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 3: RAN4 to postpone the 1-to-1 mapping between NeedForGaps and NCSG capabilities until RAN4 has a clear understanding on NeedForGaps requirement
Issue 1-3-1b: enabling NCSG and NFG at the same time
Way forward
· Option 1: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE
· [bookmark: _Toc131949619]Option 2: [Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR may be enabled for the same UE at the same time
· Option 3: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time, but NW can alternatively switch between NeedForGaps and NCSG once both UE and NW support NeedForGaps and NCSG


So far, several UE capabilities and reporting signaling to indicate whether gap is needed are introduced and it is proposed to establish the mapping between them. We don’t think it is necessary. These reports are similar in some extent and are not expected to be enabled for the same UE. 
Proposal 5: [Rel 18 NeedForGapsInfoNR] and the legacy NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE and there is no need to establish the mapping between them.
3	Conclusion
This contribution gave our general views on RRM requirements without gaps and the following proposals:
Proposal 1: Support option 1, the interruption length can be same as VIL defined for NCSG, e.g.
· When UE reporting “[no-gap, TBD]” in [NeedForGapInfoNR, TBD], the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “[other, TBD]” in [NeedForGapInfoNR, TBD], no interruption allowed
Proposal 2: Tcycle = max (measCycleNFG, SMTC period), where measCycleNFG is configured by network or a default value.
Proposal 3: The agreed interruption ratios apply to a single frequency layer. The interruption ratio with the shortest Tcycle among multiple layers should apply in case of multiple frequency layers. 
Proposal 4: When MG is configured, the MO reported as “no gap with interruption” will be measured within gap if the corresponding SMTC is fully overlapped with MG. 
Proposal 5: [Rel 18 NeedForGapsInfoNR] and the legacy NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE and there is no need to establish the mapping between them.
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