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Introduction
RRM core requirements for NeedForGaps (NFG) are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following remaining issues are to be further discussed.
· UE feature list
· Requirements for DRX
· NFG and NCSG
In this paper we will provide our views on remaining issues for NFG.
Discussion
UE feature list
In [1] a draft feature list is provided as starting point. We do not see 32-6 is needed for RAN4 feature list.
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Whether interruption is needed when UE reports ‘no-gap’ with R16 NFG signalling is reported in the same way as NFG, i.e. it is included in RRCReconfigurationComplete or RRCResumeComplete. It is not a UE capability and should not be included in the feature list.
It is noted that RAN2 has introduced a related UE capability, which indicates whether UE supports reporting the need for interruption information. It is pure signalling related capability and in RAN2 scope RAN2. There is no need to include it in the RAN4 feature list.
	nr-NeedForInterruptionReport-r18
Indicates whether the UE supports reporting the interruption requirement information for SSB based measurement towards NR target without gap in the UE response to a network configuration RRC message. The UE supporting this feature shall also indicate support of nr-NeedForGap-Reporting-r16.
	UE
	No
	No
	No


Proposal 1: RAN4 not to define any UE feature for NFG.
Requirements for DRX
	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,i.
· Option 3: No interruption is expected during DRX activity time, including DRX ON duration extended by inactivity-timer after each PDCCH reception.
· Agreement: 
· RAN4 discusses interruption requirements for cases when DRX is configured in the maintenance part of the work item.


We support option 2.
There are two optimizations proposed in last meeting. One is to avoid measurement during DRX active time when DRX cycle is larger than 320ms. While we can understand the motivation, we think it is conflict with the more fundamental motivation of DRX. NW configures DRX to allow UE to achieve power saving, but with option 1 or 3 UE has to do measurement during the DRX off time which will increase the power consumption. 
Another optimization is to avoid interruption during DRX ON duration when there is no SMTC occasion in the ON duration when DRX cycle is no larger than 320ms. Although this sounds straightforward, it will also add UE complexity, e.g. when there SMTC occasion close to the ON duration, UE needs to make sure not to interrupt the ON duration. 
From UE implementation perspective, both optimizations will lead to dynamic measurement behavior. The on/off time with DRX can change based on scheduling, retransmission etc., and UE would need to dynamically decide the measurement opportunities based on those dynamic factors. This will increase UE implementation complexity. Besides, the interruption ratio is now defined in formula and would scale with the DRX cycle. It would be already very low for long DRX cycle, so the necessity for further optimization is small especially it is at the cost of increased UE complexity.
For Tcycle,i with DRX, the measurement cycle for defining measurement period should be used. 
Proposal 2: Interruption is allowed for DRX case, and 
· Tcycle,i = max (80ms, DRX cycle) x CSSFoutside_gap,i, for DRX cycle > 320ms
· Tcycle,i = max (80ms, SMTC period, DRX cycle) x 1.5 x CSSFoutside_gap,i, for DRX cycle ≤ 320ms
NFG and NCSG
	Issue 1-5-1: 1-to-1 mapping between NeedForGaps and NCSG capabilities
· Proposals
· Option 1: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time and there is No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
· Recommended WF
· Agree on option 1.
· Send an LS to RAN2 about RAN4 agreements.


As discussed in our earlier paper, NeedForGaps reporting and NeedforGapNCSG reporting are separate features with separate NW flags and separate UE capabilities. We do not see clear need to define mapping between status indication in NFG signalling and NCSG signalling. Instead, we assume NW would not enable both for the same UE.  
· If UE only supports one of them, NW can only configure UE to report with the supported signaling
· If UE supports both of them, it is up to NW to configure which signaling to use. If both are configured, there could be confusion in the UE behavior when UE reports ‘no-gap’ with NFG reporting and ‘ncsg’ with NFG reporting. 
· If UE reports ‘no-gap’ with NFG reporting, UE would expect no MG to be configured, and UE is required to meet the requirements either with or without interruption.
· If UE reports ‘ncsg’ with NCSG reporting, UE would expect NCSG to be configured, otherwise UE is not required to meet any requirement.
In last meeting, some companies proposed to allow NW to enable both NFG and NCSG reporting for the same UE at same time, and whether UE should perform the measurement outside MG or within NCSG depends on whether NW configures NCSG. In our view, this will add complexity to both the spec and UE implementation, for a corner case and without clear benefit. 
As to the mapping between NFG and NCSG reporting, we understand the existing signalling can already allow NW to switch between them. For example, NW can use NFG by configuring needForGapsConfigNR and later on switch to NCSG by re-configuring needForGapNCSG-ConfigNR. What is saved by the mapping is the UE capability report after receiving needForGapNCSG-ConfigNR. We agree that some signalling overhead can be saved, but as UE anyway needs to report RRCReconfigurationComplete, the need to define a new procedure and establish a mapping between two report signalling to enable the switch is not justified.
Proposal 3: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time. No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
A draft LS is provided in the Annex.
Conclusions
In this paper we provided our views on remaining issues for NFG.
Proposal 1: RAN4 not to define any UE feature for NFG.
Proposal 2: Interruption is allowed for DRX case, and 
· Tcycle,i = max (80ms, DRX cycle) x CSSFoutside_gap,i, for DRX cycle > 320ms
· Tcycle,i = max (80ms, SMTC period, DRX cycle) x 1.5 x CSSFoutside_gap,i, for DRX cycle ≤ 320ms
Proposal 3: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time. No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
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1. Overall Description:
RAN4 has discussed the UE behaviour when both needForGapsConfigNR and needForGapNCSG-ConfigNR are configured to the same UE at the same time. RAN4 concludes that needForGapsConfigNR and needForGapNCSG-ConfigNR are not expected to be enabled for the same UE at the same time. RAN4 believes it is better to capture the restriction in RAN2 spec, and from Rel-17.

RAN4 respectfully asks RAN2 to take the above information into account and capture the restriction in RAN2 spec.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and capture the restriction in RAN2 spec.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #110-bis			Apr 15 – Apr 19, 2024	         TBD, China
RAN WG4 Meeting #111			    May 20 – May 24, 2024	         Fukuoka, Japan
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