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1. Introduction
For no-gap measurement enhancement, RAN2 needs to design corresponding signalling to indicate NW whether the interruption is needed or not. In the last RAN2 #121bis-e meeting, some meaningful agreements were achieved, and draft CRs were provided by MediaTek [1]. 
	Introduce UE capability and indication for the Rel-18 case where interruption is needed for NR SSB based measurement without gap. The UE reports Rel-18 indication only if network requests it.
· The Rel-18 indication (e.g. NeedForInterruptionInfoNR) can be included in in RRCReconfigurationComplete and RRCResumeComplete message.
· The Rel-18 indication is in addition to the legacy NeedForGaps information. The UE may report 3 different cases: 
If gap is needed, the UE reports “gap” in Rel-16 field and empty field in corresponding R18 IE.
If gap is NOT needed and there is no interruption, the UE reports “no-gap” in Rel-16 field and “no-gap-no-interruption” in Rel-18 field
If gap is NOT needed but there is interruption, the UE reports “no-gap” in Rel-16 field and “no-gap-with-interruption” in Rel-18 field
· If the NW does not request Rel-18 NeedForInterruptionInfoNR, the UE only reports NeedForGaps in the legacy way. 



In this contribution, we’d like to share our views on the interruption requirement information reporting based on the MediaTek’s draft CR.
2. Discussion
According to the draft CR provided by MediaTek [1], UE would report the interruption requirement information to NW in the following conditions: 
· RRCReconfiguration/RRCResume message includes the needForGapsConfigNR and needForInterruptionConfigNR;
· the interruption requirement information is changed compared to last time the UE reported this information and RRCReconfiguration message includes needForInterruptionConfigNR;
	3>	if the UE is configured to provide the measurement gap requirement information of NR target bands:
4>	if the RRCReconfiguration message includes the needForGapsConfigNR; or
4>	if the NeedForGapsInfoNR information is changed compared to last time the UE reported this information;, or
4>	if the needForInterruptionConfigNR is configured and the NeedForInterruInfoNR information is changed compared to last time the UE reported this information:
5>	include the NeedForGapsInfoNR and set the contents as follows:
6>	include intraFreq-needForGap and set the gap requirement information of intra-frequency measurement for each NR serving cell;
6>	if requestedTargetBandFilterNR is configured:
7>	for each supported NR band that is also included in requestedTargetBandFilterNR, include an entry in interFreq-needForGap and set the gap requirement information for that band;
6>	else:
7>	include an entry in interFreq-needForGap and set the corresponding gap requirement information for each supported NR band;
5>	if the needForInterruptionConfigNR is configured:
6>	include the needForInterruptionInfoNR and set the contents as follows:
7>	include intraFreq-needForInterruption with the same number of entries, and listed in the same order, as in intraFreq-needForGap; 
7> for each entry intraFreq-needForInterruption, include intrIndication and set the interruption requirement information if the corespoding entry in intraFreq-needForGap is set to no-gap;
7>	include interFreq-needForInterruption with the same number of entries, and listed in the same order, as in interFreq-needForGap; 
7> for each entry in interFreq-needForInterruption, include intrIndication and set the interruption requirement information if the corespoding entry in interFreq-needForGap is set to no-gap;


Generally, for NW configuration, there are two options to choose: (assuming the name of Rel-18 reporting configuration IE is NeedForInterruptionConfigNR-r18)
· Option 1: NW configures NeedForGapsConfigNR-r16 and NeedForInterruptionConfigNR-r18 at the same RRC message to UE.
· Option 2: NW configures NeedForGapsConfigNR-r16 and NeedForInterruptionConfigNR-r18 to UE. The two IEs are allowed to be carried by different RRC messages, but NW needs to send NeedForInterruptionConfigNR-r18 with/after configuring UE reporting gap requirement information.
Based on the current specification, the Rel-16 configuration field is defined as “SetupRelease” structure with Need M, so the configuration is applicable until it is explicitly released by the NW.
RRCReconfiguration-v1610-IEs ::=   SEQUENCE {
** skip non-related part **
    needForGapsConfigNR-r16          SetupRelease {NeedForGapsConfigNR-r16} OPTIONAL, -- Need M
** skip non-related part **
}
Regarding Rel-18 configuration, as agreed in RAN2, the Rel-18 interruption requirement is reported on top of Rel-16 signalling. As shown in draft CR [1], only one flag is needed to indicate whether UE needs to report interruption requirement information or not. 
For above two Options, from network implementation point of view, we think Option 2 makes more sense, because in the scenario that UE is moving from Rel-16 NW to Rel-18 NW and UE is configured to report gap requirement information to NW, target Rel-18 NW only needs to configure NeedForInterruptionConfigNR-r18 to UE. However, with option 1, NeedForGapsConfigNR-r16 needs to be sent to UE one more time, which causes signalling overhead and no clear benefit is foreseen.
Proposal 1:  NW configures NeedForGapsConfigNR-r16 and NeedForInterruptionConfigNR-r18 to inform UE to report interruption requirement information. The two IEs are allowed to be carried by different RRC messages, but NW needs to send NeedForInterruptionConfigNR-r18 after configuring UE reporting gap requirement information.
In case the NW sends NeedForInterruptionConfigNR-r18 after obtaining the Rel-16 gap requirements from the UE, based on the draft CR[1], it is unclear whether the UE triggers another report immediately when it receives NeedForInterruptionConfigNR-r18 for the first time? Now the triggering condition is written as below:
4>	if the needForInterruptionConfigNR is configured and the NeedForInterruInfoNR information is changed compared to last time the UE reported this information:
However, how to determine the NeedForInterruInfoNR is changed if it haven’t been reported yet, there are multiple cases:
· Case 1: UE already reported “gap” in Rel-16 signalling and then receives Rel-18 configuration;
· Case 2: UE already reported “nogap” in Rel-16 signalling and then receives Rel-18 configuration. 
For Case 1, RAN2 agreed that if gap is needed, the UE needs to report Rel-18 IE with empty child fields. However, such report is redundant and waste of radio resource.
For Case 2, based on previous RAN2 discussion, the meaning of “nogap” indication in Rel-16 report is still unclear, but no matter how it is interpreted, we think it is reasonable to send Rel-18 NeedForInterruInfoNR to UE immediately, so the network is aware of the interruption requirements. 
Proposal 2: In case the UE has reported Rel-16 NeedForGap requirements, and then needForInterruptionConfigNR is configured, the UE shall:
· Trigger NeedForInterruInfoNR reporting immediately if the UE has reported “nogap” for at least one frequency in Rel-16 NeedForGapsInfoNR.
Besides, in our understanding, the changed interruption requirement information includes the following two cases:
· Case 1: gap and interruption requirement information change simultaneously;
· Case 2: gap requirement information does not change, but interruption requirement information changes. 
Note: if gap requirement is changed (gap<->nogap), as a consequence, interruption requirement must be changed.
For case 1, it makes sense to report both Rel-16 and Rel-18 signallings. But for case 2, there are two options:
· Option 1: UE is allowed to only report Rel-18 signalling if the Rel-16 needForGapsInfoNR-r16 is the same as before;
· Option 2: UE is not allowed to only report Rel-18 signalling, which means whenever interruption requirement information is changed, the UE should report Rel-16 and Rel-18 signalling at the same time.
Based on the draft CR [1], it seems aligned with Option 2 that the UE will report both Rel-16 NeedForGapsInfoNR and Rel-18 NeedForInterruInfoNR whenever gap OR interruption requirement is changed, so we are wondering whether it is possible to optimize the reporting by allowing Option 1.
From network perspective, the previous reported information will be stored by the network, so Option 1 is feasible from network implementation point of view. 
Observation 1: For the case that gap requirement information does not change but interruption requirement information changes, there are two options for UE to report updated interruption requirement information:
Option 1: UE is allowed to only report Rel-18 signalling;
Option 2: UE is not allowed to only report Rel-18 signalling.
Proposal 3: RAN2 to discuss whether UE is allowed to only report Rel-18 signalling in the case that the gap requirement information is not changed.
3. Conclusion and proposals
Observation 1: For the case that gap requirement information does not change but interruption requirement information changes, there are two options for UE to report updated interruption requirement information:
Option 1: UE is allowed to only report Rel-18 signalling;
Option 2: UE is not allowed to only report Rel-18 signalling.

Proposal 1:  NW configures NeedForGapsConfigNR-r16 and NeedForInterruptionConfigNR-r18 to inform UE to report interruption requirement information. The two IEs are allowed to be carried by different RRC messages, but NW needs to send NeedForInterruptionConfigNR-r18 after configuring UE reporting gap requirement information.
Proposal 2: In case the UE has reported Rel-16 NeedForGap requirements, and then needForInterruptionConfigNR is configured, the UE shall:
· Trigger NeedForInterruInfoNR reporting immediately if the UE has reported “nogap” for at least one frequency in Rel-16 NeedForGapsInfoNR.
Proposal 3: RAN2 to discuss whether UE is allowed to only report Rel-18 signalling in the case that the gap requirement information is not changed.
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