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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 1-1-1: Measurement cycle/period definition
Agreements
· Do not introduce new mechanism for UE measurement cycle configuration
· UE measurement cycle per frequency layer is derived based on the maximum of SMTC periodicity and 80ms (i.e., max(SMTC, 80ms))
Issue 1-1-2: Tcycle definition
Agreements
· Tcycle per MO/frequency layer is the same as UE measurement cycle
· Effective Tcycle across multiple MO/frequency layers is FFS 
· Impact from MG on Tcycle is FFS


During last meeting, it was agreed to not introduce new mechanism or configuration for measurement cycle and to derive measurement cycle for each frequency layer based on SMTC directly. Besides, Tcycle per layer is the same as measurement cycle as mentioned before. However, how to derive effective Tcycle across multiple frequency layers needs further discussion. For simplicity, we propose to use the minimum measurement cycle. For example, two frequency layers with Tcycle,1=80ms for layer #1 and Tcycle,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 minimum cycle should apply. But we are also open to other solutions.
Proposal 1: The minimum Tcycle per layer is considered as effective Tcycle across multiple frequency layers.
Another open issue is about the impact from MG on Tcycle. We understand that there will be some impact only when the MG is overlapped with SMTC occasion for NFG measurement with interruptions. However, last meeting agreed that all NFG measurement with interruptions should be carried within the MG if the SMTC partially or fully overlaps with the configured MG. In this way, no additional interruption is allowed outside MG and there is no need to consider Tcycle. When the SMTC is fully non-overlapped with MG, there is no impact from MG on Tcycle either. 
Proposal 2: No impact from MG on Tcycle is identified. 
	Issue 1-1-3: Scaling factor definition; the scaling factor is to scale the configured (SMTC) period value towards the actual UE measurement cycle/period value
Agreements
· All NFG measurements with interruptions are carried within the MG(s), when MGs are configured and SMTC partially or fully overlaps with MG(s)
· Scaling factor to derive UE measurement period
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG
· FFS for scaling factor when MG is not configured 


CSSF is used to derive UE measurement period considering multiple layers. Since NFG measurement with interruption is supposed to be measured within the MG when MGs are configured and SMTC partially or fully overlaps with MG, it is natural to use CSSF within gap in this case. When SMTC does not overlap with MG, CSSF outside gap is considered. The leftover case is when MG is not configured. We think it is quite similar as non-overlapping case and CSSF outside gap could be used. 
Proposal 3: CSSF outside gap could be used when MG is not configured.  
	Issue 1-2-1: Requirements on the interruption length, if allowed
· Proposals
· Option 1: 
· When UE reporting ‘No gap but with interruption’, the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· Otherwise, no interruption is allowed.
· Option 2: 
· when UE reporting ‘No gap but with interruption’, the interruption length can be specified based on the same RTT assumption (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 4: Support option 1, the interruption length can be same as VIL defined for NCSG, e.g.
· When UE reporting ‘No gap but with interruption’, the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· Otherwise, no interruption is allowed.
	Issue 1-4-1: Interruption caused when DRX is configured larger than 320ms
· Proposals
· Option 1: No interruption is expected when DRX is configured larger than 320ms on the serving cell.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.


When DRX is configured, UE should perform measurement once per DRX cycle for power saving. Therefore, the interruption ratio is expected to be further reduced with longer measurement cycle. Currently, we only define interruption ratio for 80ms<=Tcycle<=320ms, where Tcycle is dependent on SMTC periods rather than DRX cycle. If the configured DRX cycle is larger than 320ms, we prefer option 1. In this case, one DRX cycle will contains several Tcycles, and UE could manage the RF tuning locations to avoid data transmission/reception during DRX-on.
Proposal 5: No interruption is expected when DRX is configured larger than 320ms.
	Issue 1-4-2: Interruption caused when DRX is configured smaller than 320ms
· Proposals
· Option 1: No interruption is expected when SMTC is during DRX-off and UE uses such SMTC to measure NFG measurements with interruption on a certain MO.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: No interruption is expected during DRX activity time (DRX ON duration extended by inactivity-timer after each PDCCH reception) 
· Option 4: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.


When DRX is configured smaller than 320ms, no interruption is expected for the same reason above. Considering that the DRX cycle is close to Tcycle, interruptions will occur when the configured SMTC is during DRX-on duration. When the configured SMTC is during DRX-off duration, the RF tuning locations is not collided with data transmission/reception and option 1 can be supported.
Proposal 6: When DRX is configured smaller than 320ms, support option 1, no interruption is expected when SMTC is during DRX-off and UE use such SMTC to measure NFG measurements with interruption on a certain MO.
3	Conclusion
This contribution gave our general views on RRM requirements without gaps and the following proposals:
Proposal 1: The minimum Tcycle per layer is considered as effective Tcycle across multiple frequency layers.
Proposal 2: No impact from MG on Tcycle is identified. 
Proposal 3: CSSF outside gap could be used when MG is not configured.  
Proposal 4: Support option 1, the interruption length can be same as VIL defined for NCSG, e.g.
· When UE reporting ‘No gap but with interruption’, the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· Otherwise, no interruption is allowed.
Proposal 5: No interruption is expected when DRX is configured larger than 320ms.
Proposal 6: When DRX is configured smaller than 320ms, support option 1, no interruption is expected when SMTC is during DRX-off and UE use such SMTC to measure NFG measurements with interruption on a certain MO.
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