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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].

Then, one immediate question is whether a dedicated RRM requirement is needed for eMTC UE to perform RLF triggered RRM. 

Observation 1: For eMTC UE, it is not clear if a dedicated RRM requirement is needed for RLF triggered measurement.
For RLF based connected state RRM, the frequencies are those carried in SIB3/5/SIBxx. Then for eMTC UE, there would be two sets of frequencies for measurement, from SIB(s) and MeasConfig respectively. 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 RLF based measurement, the CC number to measure may be significantly increased when the SIB(s) configured frequencies are not exactly the same as the frequencies configured in MeasObject(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 can do it during MeasGap which is intended for normal measurement on MeasObject(s).

Observation 2: Measurement on frequencies configured in SIB may downgrade the performance of normal RRM on MeasObject(s).
Observation 3: It is still open whether eMTC UE can perform RLF 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 RLF based RRM to MeasObject(s). With this, the existing RRM requirements can be kept without compromising the performance of normal RRM.
· Option 1: RLF based RRM are limited to MeasObject(s)

· Option 2: RLF based RRM are performed on frequencies in SIB(s)
Proposal 1: RAN2 to discuss on the two Options on RLF based RRM for eMTC UE.

· Option 1: RLF based RRM are limited to MeasObject(s)

· Option 2: RLF based RRM are performed on frequencies in SIB(s)
Proposal 2: If Option 2 is selected in RAN2, send an LS to RAN4 asking them to look into the relevant issues for RLF triggered neighbor cell measurement for eMTC.
Along with Option 2, the second topic we would like to discuss about is the SIB acquisition. It should be noted that UE in RRC connected state is not required to keep monitoring SIB3/SIB5/SIBxx. That is, connected UE may not have a valid SIB3/SIB5/SIBxx when initiating RLF based RRM.

In order to address this issue, we think one way is to provision those SIB(s) into dedicated RRC signaling. 

Proposal 3: If Option 2 is selected, discuss whether to allow SIB3/SIB5/SIBxx be provisioned in dedicated RRC signaling.

The solution developed in Rel-17 NB-IoT for RLF enhancement is that UE starts to perform neighbor cell measurement during RRC connected state when the following conditions are met.

1) Condition 1: Serving cell channel quality drops to a threshold (s-MeasureIntra/s-MeasureInter)

2) Condition 2: T326 (t-MeasureDeltaP) is running, which is triggered by

a. Transition to connected state and relaxed monitoring criteria is not fulfilled

b. Variance of the serving cell quality meets the threshold when neighCellMeasCriteria is configured

It should be clear that the Rel-17 scheme above can be configured to Rel-18 NTN UE as well. It then should be discussed how to combine the three conditions and whether the new triggers can be used independently or only used together with the legacy conditions. 
From our understanding, in NTN coverage, the signal quality may be still very good even when UE moves to the cell edge. Thus, it is not necessary to always rely on legacy conditions together with the t-Service/location based trigger. Thus,

Proposal 4: t-Service/location based trigger for measurements in connected mode can work independently from legacy signal quality conditions. 
Note that proposal 4 can be applied to NB-IoT UE as well.
3 Conclusion
Based on the above discussion, our proposals are:
Observation 1: For eMTC UE, it is not clear if a dedicated RRM requirement is needed for RLF triggered measurement.
Observation 2: Measurement on frequencies configured in SIB may downgrade the performance of normal RRM on MeasObject(s).
Observation 3: It is still open whether eMTC UE can perform RLF triggered measurement inside MeasGap.
Proposal 1: RAN2 to discuss on the two Options on RLF based RRM for eMTC UE.


· Option 1: RLF based RRM are limited to MeasObject(s)

· Option 2: RLF based RRM are performed on frequencies in SIB(s)
Proposal 2: If Option 2 is selected in RAN2, send an LS to RAN4 asking them to look into the relevant issues for RLF triggered neighbor cell measurement for eMTC.
Proposal 3: If Option 2 is selected, discuss whether to allow SIB3/SIB5/SIBxx be provisioned in dedicated RRC signaling.

Proposal 4: t-Service/location based trigger for measurements in connected mode can work independently from legacy signal quality conditions. 
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