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1 Introduction
Rel-18 WID of IoT NTN was agreed in [1]. One objective regarding neighbor cell measurements and corresponding measurement triggering before RLF was identified as copied below.
	-
Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]


In this contribution, we give our initial views on how to support it.
2 Discussion
During previous RAN2 meetings, we spent a lot of time discussing about whether eMTC is in the scope of this objective. Eventually RAN2 agreed that it applies to both NB-IoT and eMTC in #122 meeting.
RAN2#119 meeting:

1. RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode, e.g. the serving cell is going to stop covering the current area, for both earth-moving and earth-fixed cell (FFS on distance-based trigger)
RAN2#121 meeting:
2. Location-based connected mode measurement initiation is supported in quasi-Earth-fixed cell (UE is not required to update the GNSS location for this). A serving cell reference location and a distance threshold/radius for detecting when to trigger connected mode measurements will be broadcast for quasi-Earth-fixed cell. FFS on whether the R17 IEs are reused or not. FFS if the same mechanism can also be used in idle (like in NR-NTN).

RAN2#122 meeting:

3. R18 location and time based trigger for measurements (for connected mode and for idle) apply to both NB-IoT and eMTC.

In Rel-17 NB-IoT design, the connected state RRM is performed during DL/UL idle periods that are provided by DRX or packet scheduling [2]. RAN4 defined the requirements accordingly in Section 8.14 of TS36.133 [3]. For NB-IoT, since it has no normal RRM, connected state RRM is the only measurement in connected state.
For eMTC, one major question is the co-existence between normal RRM configured by MeasConfig and new measurement triggered by location/time.

· Case 1: MeasConfig and location/time triggered connected measurement are not configured simultaneously
· Case 2: MeasConfig and location/time triggered connected measurement are configured simultaneously
Case 1 is simpler because we don’t need to discuss about the impact from location/time triggered connected measurement to normal RRM. Whether location/time triggered connected measurement can follow existing normal RRM requirement or a new requirement is required can be left to RAN4.

And, the measurement result is only used for cell selection purpose thus normal measurement report is not triggered. In addition, which frequencies to measure is left to UE implementation.

Proposal 1: RAN2 discuss whether the location/time triggered measurement can be configured without MeasConfig.

Proposal 1a: If only location/time triggered measurement is configured, which frequencies to measure is up to UE implementation. And no MR is triggered. 
Proposal 1b: Suggest discussing whether a LS is needed to RAN4 on requirements when only location/time triggered measurement is configured.

For Case 2 where both MeasConfig and location/time triggered connected measurement are configured simultaneously, UE operation could be merged into one framework or handled separately.

· Alt 1: Merging the two RRM frameworks together

· Alt 2: Two procedures are handled separately in parallel

For Alt 1, the simplest way is to only introduce a new trigger (location/time) for RRM on top of S-Measure and all other things (e.g., MeasGap, MeasObject, MeasRepor) rely on normal RRM. 
Alt 2 is to define location/time trigger RRM independently from normal RRM. For normal RRM configured in MeasConfig, the requirement is well defined in TS36.133. The values of cell identification delay and measurement delay are scaled based on the number of frequencies to measure. With the introduction of location/time based measurement, the CC number to measure may be significantly increased if UE selects the frequencies configured in SIB(s). Then, the performance of normal RRM on MeasObject(s) would be downgraded.

Another issue is when the eMTC UE performs RLF triggered measurement. For example, whether the UE do it during MeasGap which is intended for normal measurement on MeasObject(s).

Observation 1: Measurement on frequencies configured in SIB may downgrade the performance of normal RRM on MeasObject(s).
Observation 2: It is open whether eMTC UE can perform location/time triggered measurement inside MeasGap.
All these questions largely reside in RAN4 domain to conclude. From our understanding, RAN4 may not have enough time to work on this aspect. Thus a compromised way forward we can think of is to limit the time/location based RRM to MeasObject(s). With this, the existing RRM requirements can be kept without compromising the performance of normal RRM.

Proposal 2: Discuss how to handle the simultaneous configuration of location/time trigger and MeasConfig.

· Alt 1 (preferred): Merging location/time triggered meas into normal RRM (e.g., introducing location/time trigger on top of S-Measure in normal RRM)
· Alt 2: Two procedures are handled separately in parallel
3 Conclusion
Based on the above discussion, our proposals are:
Proposal 1: RAN2 discuss whether the location/time triggered measurement can be configured without MeasConfig.

Proposal 1a: If only location/time triggered measurement is configured, which frequencies to measure is up to UE implementation. And no MR is triggered. 
Proposal 1b: Suggest discussing whether a LS is needed to RAN4 on requirements when only location/time triggered measurement is configured.

Proposal 2: Discuss how to handle the simultaneous configuration of location/time trigger and MeasConfig.

· Alt 1 (preferred): Merging location/time triggered meas into normal RRM (e.g., introducing location/time trigger on top of S-Measure in normal RRM)
· Alt 2: Two procedures are handled separately in parallel
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