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1 Introduction

The current agreements have been made in RAN3 on IoT NTN for Rel-18:
· There is no need to provide ephemeris information over S1,

· Whether MME shall be aware of coverage should be decided by SA2,

· Paging enhancements for power savings should wait for progress in RAN2 or SA2,

· Mobility management enhancements for discontinuous coverage are pending RAN2 progress.

At the last RAN3 meeting, a dedicated cause value for UE context release for discontinuous coverage was discussed; further discussion, to be continued, should take SA2 progress into account.

Now SA2 has finalized their IoT study [1], so we can look at its conclusions and identify the related parts (if any) in RAN3.
2 Discussion
2.1 SA2 Conclusions

SA2 has concluded the following (Sec. 8 of [1]) on discontinuous coverage:
· UE unreachability period provided to the UE and/or MME shall include either timing information when UE moves in or out of NTN coverage, or information on satellite coverage at current and potential future UE locations,

· Both network-centric and UE-centric procedures may be used to determine and coordinate the UE unreachability period,
· The MME shall not determine UE unreachability period based on satellite orbit data alone,

· The MME obtains UE unreachability period (timing information when UE moves out/in of NTN coverage) from an AF (Application Function), from the UE or from OAM. The MME also considers UE location/mobility/trajectory,

· The MME uses the UE unreachability period information to set up power saving parameters or to handle mobility management of NTN UEs,

· The MME takes the Tracking Area reported by RAN before AN release as the paging area,

· The MME sets an implicit detach timer based on the UE unreachability period, to avoid de-registering or detaching the UE when it is in discontinuous coverage.
From the above, we can observe the following:
Observation 1: MME is only indirectly aware of RAN coverage, via the UE unreachability period information or satellite coverage at specific locations.
Observation 2: UE unreachability period information is not obtained from e.g. the RAN, but from an entity outside of RAN3 scope.

Observation 3: The MME may configure UE power saving or mobility management using the UE unreachability period.

The above observations are consistent with the current RAN3 agreements and have no direct RAN3 impact
. There is also no need to indicate to the MME that there is no satellite connected to the eNB.
Proposal 1: The MME requirement to receive UE unreachability period information has no direct RAN3 impact; there is also no need to indicate to the MME that there is no satellite connected to the eNB.
In principle, such information could be exchanged between the RAN and the AF, according to implementation, if considered beneficial; also in this case, there is no standards impact in RAN3.

2.2 UE Context Release and Discontinuous Coverage

Given the above, the remaining discussion in RAN3 on UE context release and discontinuous coverage (and a potential cause value [2]) can be continued.
Among the motivations for such a cause value [3] was the observation that the eNB may have a better knowledge than the MME of when the UE will lose coverage, especially for Earth-moving cells. Hence, the MME may benefit from knowing that the UE context release is due to discontinuous coverage. According to [3], this is also beneficial for the MME-initiated case, if the MME had received an unreachability period from the UE (yet) unknown to the eNB: also in this case, the eNB implementation can learn the situation by looking at the cause value included by the MME.

We notice that the MME-initiated case is fully consistent with the SA2 conclusions in [1] (the MME can indeed receive the unreachability information from AF, UE, or OAM, independently from RAN). The eNB-initiated case, while not explicitly linked to the SA2 conclusions, is still a valid scenario, as the eNB has more up-to-date information on radio coverage than the OAM of the MME or any AF; hence, a discontinuous coverage cause value seems also beneficial from the RAN to the EPC.
Observation 4: The motivations in favor of introducing a discontinuous coverage cause value for UE context release are still valid also in light of the SA2 conclusions.

Proposal 2: RAN3 should introduce a dedicated cause value for discontinuous coverage, as previously discussed. 
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: MME is only indirectly aware of RAN coverage, via the UE unreachability period information or satellite coverage at specific locations.
Observation 2: UE unreachability period information is not obtained from e.g. the RAN, but from an entity outside of RAN3 scope.

Observation 3: The MME may configure UE power saving or mobility management using the UE unreachability period.

Proposal 1: The MME requirement to receive UE unreachability period information has no direct RAN3 impact; there is also no need to indicate to the MME that there is no satellite connected to the eNB.

Observation 4: The motivations in favor of introducing a discontinuous coverage cause value for UE context release are still valid also in light of the SA2 conclusions.

Proposal 2: RAN3 should introduce a dedicated cause value for discontinuous coverage, as previously discussed. 
4 References

[1] TR 23.700-28 v.1.1.1, Rel-18.
[2] R3-225462
Support for IoT NTN enhancements, Nokia, Nokia Shanghai Bell, CATT, Thales, Ericsson.

[3] R3-225461
Discussion on the support for discontinuous coverage, Nokia, Nokia Shanghai Bell.

� The third observation may have RAN2 impact, as mobility management and power saving for UEs are in RAN2 scope.





