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1. Introduction
The latest RAN2 meeting made the following agreements regarding discontinuous coverage in IoT NTN:
	RAN2#123 Agreements:
RAN2 understands that UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage (FFS whether this needs to be captured in the specs, e.g. a NOTE)
RAN2#123bis Agreements:
Provide carrier frequency for the existing satellite list in SIB32 to facilitate cell selection and reduce service interruption after an NTN coverage gap (FFS if the information can be considered as valid after the validity of SI)


In this contribution we further discuss some remaining issues in discontinuous coverage based on previous discussions and agreements.
2. [bookmark: Proposal_Beacon]Discussion
Validity duration of carrier frequency for the existing satellite list in SIB32
In RAN2#123bis it has been agreed to introduce some carrier frequency information to facilitate cell selection and reduce service interruption after an NTN coverage gap, and a further detail left it whether such information can still be used when the validity duration of SIB32 expires. In our understanding the carrier frequency information is associated to the corresponding satellites as well as other existing information in SIB32, and there is no reason to believe that the carrier frequency information is still valid when other information e.g. ephemeris of the satellites expires.
Proposal 1: The carrier frequency information provided in SIB32 expires upon SIB32 expiry.
State transition or RRC release due to discontinuous coverage
According to the agreement made in the latest RAN2#123 meeting, UE is at least allowed to enter IDLE when recovering from RLF is impossible before coverage interruption occurs. Meanwhile, how to define or determine the condition of “there is not enough time for the UE to finish the procedure of RRC re-establishment” could be based on UE implementation e.g., when the remaining time before coverage interruption is less than n*UE-eNB-RTT.
Another case corresponding to discontinuous coverage is UE autonomous RRC Release, for which UE can release RRC connection autonomously before or upon coverage interruption even if no RLF is triggered. In our understanding such behavior is reasonable and beneficial in UE power saving, and it is better to have an aligned understanding on the autonomous RRC release (and its timing or reason) between network and UE. Therefore, UE reporting of some assistance information like its estimated coverage interruption duration is necessary.
Proposal 2: At least to ensure aligned understanding on RRC release, UE reports its estimation for the duration of coverage interruption to network.
CONNECTED measurement suspension
In Rel-17 to avoid unnecessary measurements and to reduce UE power consumption in IDLE due to coverage interruption in discontinuous coverage, the UE is not required to perform AS functions when out of coverage. However, unnecessary procedures including measurements may also occur before due to coverage interruption.
The criteria of triggering neighbour cell measurement in RRC_CONNECTED for NB-IoT is a combination of serving cell RSRP and its variance. That is, in CONNECTED mode if the measured serving cell RSRP is lower than a threshold and its variance compared to a reference RSRP is higher than a threshold, the UE performs neighbour cell measurements. This solution is designed for continuous coverage deployment, wherein the RSRP and its variation can well reflect whether an NB-IoT UE is possibly approaching RLF (i.e., due to leaving the serving cell), and the scenarios of discontinuous coverage have not been considered.
The discontinuous coverage may happen in space and time domain due to sparse constellation of satellites and satellite movement. It may lead to additional and unnecessary power consumption which is at least essential to NB-IoT devices. Unlike the temporary coverage interruptions in TN, in NTN the coverage interruptions are expected to last for a longer time duration and are predictable with the help of satellite assistance information. In such scenario there could be no neighbour cell available to be measured, but unnecessary neighbour cell measurement could be still triggered by NB-IoT UE.
Therefore, CONNECTED neighbour cell measurement triggering for NB-IoT shall be suspended or disabled according to UE estimated coverage interruption in discontinuous coverage.
Proposal 3: CONNECTED neighbour cell measurement triggering for NB-IoT can be suspended when no neighbour cell coverage is expected in discontinuous coverage.
Similarly, for eMTC, unnecessary measurement reporting for CONNECTED mobility could be still triggered when there is no available neighbour cell.
Proposal 4: Measurement reporting for eMTC can be suspended when no neighbour cell coverage is expected in discontinuous coverage.
3. Conclusion
In this contribution we discuss some remaining issues in discontinuous coverage based on previous discussions and agreements. It is proposed that:
Proposal 1: The carrier frequency information provided in SIB32 expires upon SIB32 expiry.
Proposal 2: At least to ensure aligned understanding on RRC release, UE reports its estimation for the duration of coverage interruption to network.
Proposal 3: CONNECTED neighbour cell measurement triggering for NB-IoT can be suspended when no neighbour cell coverage is expected in discontinuous coverage.
Proposal 4: Measurement reporting for eMTC can be suspended when no neighbour cell coverage is expected in discontinuous coverage.
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