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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]During RAN4 discussing NeedForGaps requirements [1], the following terminologies are used during the discussion.
	· Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
· Case 2: without gap but interruption allowed (e.g. ’[TBD1]’ indicated in [TBD new signaling])


In this contribution, we will discuss the remaining issues on NeedForGaps requirement.
2 DRX based measurement for NFG
One of the remaining issues for NeedForGaps measurement is DRX-based requirement. NeedForGaps capability is defined to not limit the interruption location which means UE can have a more flexible design than other features to perform measurement in any SMTC occasion regardless of NW configuration. Thus, it’s important to trade-off between the NeedForGaps flexible design and the interruption ratio. We see the possibility to introduce a zero interruption in DRX mode.
	Issue 1-1-9: DRX based interruption ratio, if allowed
· Way forward
· FFS on DRX based interruption ratio
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration; 
· otherwise, the interruption ratio is min(K, 2*L/(KNeedForGaps,i *1.5* max(DRX cycle, SMTCi) *CSSFi)). 
· When DRX cycle is larger than 320ms, no interruption is expected


On the one hand, considering SMTC is broadcast signals, but DRX is UE specific configuration, it is hardly for NW to align the SMTC duration and the DRX ON duration for UEs. Consequently, it means the NeedForGaps measurement will always misalign with the DRX ON duration and no interruption is expected. On the other hand, when NW configures a long DRX(DRX>320ms), multiple SMTCs will be contained within one DRX cycle. Thus, it’s easily to find a suitable SMTC outside DRX ON duration. The only issue is for short DRX(DRX<=320ms). 
When UE is configured a short DRX, frequent wake-up will result in additional power consumption. One possible solution for UE is to utilize the DRX ON duration to perform both data reception and SMTC measurement. However, it means UE had to endure the performance loss due to interruption and inaccurate AGC. Another solution is to wake up before the DRX ON duration for SMTC measurement. After that, UE needs to wake up again for data reception. In Rel-15, this issue has widely discussed and a further scaling factor 1.5 was introduced to trade-off the additional SMTC wake-up and power consumption. Thus, UE shall wake up to perform the measurement before the DRX ON duration. The total measurement delay requirement is extended, and less interruption is expected. 
We calculate the worst interruption ratio for DRX cycle=320ms, with interruption length equals 1ms, no interruption controller indicated and CSSF=2. The upper bound of the interruption ratio will be 0.3%. Considering the DRX ON misalignment and power consumption scaling factor, the real interruption ratio for short DRX will be in a very low level.
[bookmark: _Ref130306878]Observation 1: In Rel-15, RAN4 had already solved the power consumption issue for short DRX measurement by introducing scaling factor 1.5.
Another important scenario for DRX case is that the SMTC occasions are misaligned with DRX ON duration. SMTC configuration is a cell specific configuration, but DRX configuration is UE specific which implies the SMTC configuration may highly misalign with UE DRX configuration. That’s the main reason to introduce further scaling factor in short DRX scenario. Thus, RAN4 shall further consider at least the case when SMTC occasions are fully misaligned with DRX ON duration. We think zero interruption is also expected in this case when DRX is equal or smaller than 320ms.
[image: ]
Figure 1. DRX ON duration misaligned with SMTC occasions
[bookmark: _Ref130306917][bookmark: _Ref145436531]Proposal 1: RAN4 to define the interruption ratio when DRX is configured as follow, 
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration;
· Otherwise, single layer’s interruption equals to 2*L/(1.5*max(80ms, SMTC, DRX cycle) x CSSF)
· When DRX cycle is larger than 320ms, no interruption is expected. 
3 Conclusion
In the contribution, we discuss the NeedForGaps in Rel-18. We have the following proposals:
Observation 1: In Rel-15, RAN4 had already solved the power consumption issue for short DRX measurement by introducing scaling factor 1.5.
Proposal 1: RAN4 to define the interruption ratio when DRX is configured as follow,
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration;
· Otherwise, single layer’s interruption equals to 2*L/(1.5*max(80ms, SMTC, DRX cycle) * CSSF)
· When DRX cycle is larger than 320ms, no interruption is expected. 
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