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1. Introduction

In RAN2#122 the following agreements were made [2]:
	Agreements:
· For earth-fixed cells, introduce t-ServiceStart for neighbor cells. If UE is aware of the t-ServiceStart of the neighbour cell then may be used (up to UE implementation) to determine when to start measurements of that neighbor cell
· If the serving cell t-service expires, stop T310 (if running) and start T311 (i.e. perform cell search and re-establishment without attempting to recover on the current cell for the duration of T310). FFS on discontinuous coverage
· The distance between the UE and a second reference location (e.g. within a neighbour cell) is not taken into account.
· R18 location and time based trigger for measurements (for connected mode and for idle) apply to both NB-IoT and eMTC.




2. Neighbour cell measurements before RLF in NB-IoT 
As per the agreements in the previous meeting, the IoT-NTN UE in R18 may use t-ServiceStart for neigbour cells to determine when to start measurement for that neighbour cell. In addition, if the serving cell t-service expires then UE stops T310 (if running) and starts T311 (i.e. to perform the re-establishment), for example as shown in figure 1.
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Figure 1: RLF enhancement for IoT-NTN in Rel-18 overlapping coverage


For the discontinuous coverage case it is FFS what behaviour to apply. We think similar behaviour can apply for discontinuous coverage. By taking into account the serving cell t-service as well as the neighbour cell t-service start in the same way as agreed for overlapping coverage case, the coverage gap can be accounted for naturally, for example as shown in figure 2.
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Figure 2: RLF enhancement for IoT-NTN in Rel-18 discontinuous coverage

In the discontinuous coverage case, similar to the overlapping coverage case, there is no need to use T310 in order to attempt recovery on cell 1, because cell 1 is known to have stopped. 

The only real difference between the cases is the start time of the new cell (cell 2). Since this occurs after a coverage gap, and not before t-Service of the serving cell, it makes no sense to trigger measurements before t-Service, and it makes no sense to start T311 immediately upon t-Service. Rather, T311 should start and measurements should be triggered after t-ServiceStart of the new cell.

Since it is already allowed for the UE to stop idle mode functions during a coverage gap, the main enhancement this provides is to allow a faster re-establishment when coverage returns, because the UE does not need to start from RRC_IDLE and perform RRC establishment from scratch, but can rather re-establish the connection, and also UE may not need to perform a cell search because the new cell is known in advance. 

Proposal 1: To allow faster RLF recovery after a coverage gap, fast RLF recovery behaviours agreed for the continuous coverage case should be adapted to also cover the discontinuous coverage case.


One of the agreements from the previous meeting already allows the UE to trigger measurements only after the coverage gaps: If UE is aware of the t-ServiceStart of the neighbour cell then may be used (up to UE implementation) to determine when to start measurements of that neighbor cell

In other words, if the UE knows the t-ServiceStart is after a coverage gap, then UE may avoid triggering measurements before RLF and trigger only after the coverage gap.

Regarding RLF and re-establishment handling, the agreement from the previous meeting is as follows:
· If the serving cell t-service expires, stop T310 (if running) and start T311 (i.e. perform cell search and re-establishment without attempting to recover on the current cell for the duration of T310). FFS on discontinuous coverage

The first part should also apply to discontinuous coverage, i.e. : If the serving cell t-service expires, stop T310 (if running)

The second part should be modified to support discontinuous coverage: and start T311 (i.e. perform cell search and re-establishment without attempting to recover on the current cell for the duration of T310) upon t-ServiceStart of the upcoming cell.

This enables the UE to avoid attempting to recover on a cell which has already been stopped, and also allows the UE to improve recovery time by performing re-establishment, instead of RRC establishment, after the coverage gap. 

Proposal 2: For discontinuous coverage: If the serving cell t-service expires, stop T310 (if running), and start T311 (i.e. perform cell search and re-establishment) upon t-ServiceStart of the upcoming cell.

3. Conclusion
In this contribution we discuss the potential measurements before RLF for R18 IoT-NTN and have the following proposals:

For RLF enhancement:

Proposal 1: To allow faster RLF recovery after a coverage gap, fast RLF recovery behaviours agreed for the continuous coverage case should be adapted to also cover the discontinuous coverage case.

Proposal 2: For discontinuous coverage: If the serving cell t-service expires, stop T310 (if running), and start T311 (i.e. perform cell search and re-establishment) upon t-ServiceStart of the upcoming cell.
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