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[bookmark: _Ref528762725]Introduction
In the previous RAN Plenary meeting, RAN#98-e, the agreed CR 0859rev1 to 36.304 (R2-2213080), the proposed change to paragraph 4.1 referring to the clarification added for idle mode operation during discontinuous coverage, was not agreed as concerns were raised on the impacts related to refraining from idle mode tasks when being in discontinuous coverage.
We share the concerns that were raised and support the related clarification attempt. Besides the main concern, which could lead to unreachability situations and cause user disappointment i.e., having entered a small TN coverage hole, having re-located to a NTN network and receiving information on NTN discontinuous coverage and discontinuing AS tasks with respect to TN also,
this could lead to a situation where TN network is already available again, but not or just after remarkable delay would be detected by the UE, a fact that could lead to unsatisfied users/applications and should be avoided. Related clarification proposals were issued to this meeting [1], [2].
However, there are also other scenarios, for instance, the same tracking and trace application or Iot device, where the continuous activity towards TN network for “unlimited” time would lead to unnecessary power consumption.
These scenarios are outlined hereafter and it is proposed to start discussion on an enhancement to the current proposed solution. The related power saving aspect is considered to be important. However, it is not intended to delay the proposed agreements related to continuation of the AS idle mode tasks towards the TN network, ensuring early reachability. 
Discussion
[bookmark: _GoBack]Besides the scenario 1:  That a UE, which is supporting both TN and NTN, is initially under TN coverage, but loses TN coverage due to coverage hole and ends up on NTN to be served, experiences discontinuous coverage in NTN, but whilst NTN is in discontinuous coverage, there would be TN coverage available again. With the old behavior, the available TN coverage may not be detected but in case of continuing AS activities towards TN, as proposed, the available TN coverage would be detected. 
In a scenario 2: A UE, which is supporting both TN and NTN, is brought into the field. The device is stationary in an area with no TN coverage. For IoT devices, it is not known where they will be deployed; hence no pre-configuration is possible. Other device of the same type may have TN coverage in the field and both may have seen TN network early in the customer premises. Nevertheless, in this scenario, the proposed behavior would mean for deployed devices: In case the NTN coverage is discontinuous, so no need to perform any activities during this time towards NTN. However, the AS activities towards the TN would stay active all the time. Given that the device is stationary, said activities can be repeated several times (no coverage change in TN network) with the same result, connectivity is only available via NTN network when satellites are in reach, but battery is drained for continued TN AS search during discontinuous NTN coverage.
In addition, one of the basic principles for IoT-NTN is that a UE is only served when its position is known. Hence said scenario could be resolved by considering a stationarity relaxation. I.e., the UE position has not changed and TN AS activities were already performed for a reasonable time (some NTN non-continuous coverage periods), the device may refrain from maintaining said AS activities towards TN for a certain time and just perform again said TN AS activities once in a while as also TN coverage condition may change.
Observation1: When adding a stationarity requirement for NTN/TN devices related to AS activity maintenance, unnecessary power consumption can be reduced.
When a NTN-TN UE is stationary (position has not changed) and NTN is in discontinuous coverage and the UE has at least maintained the TN AS procedures for [X] NTN discontinuous coverage periods or for [Y] hours,the device may refrain from further TN AS activities in case that the position remains stationary and less than [X] hours have elapsed.
Such an enhancement by a stationarity requirement would resolve the issue with respect to reachability and unnecessary power consumption in case of a NTN/TN UE being stationary in an TN area without TN coverage.
In a scenario 3: A moving UE, i.e. a tracking and trace application which is supporting both TN and NTN, enters an area where for long time no TN coverage can be expected and the only available NTN network has discontinuous coverage (sea, dessert,…). For such devices or applications, it may be known that even though they are moving, they may not be in the reach of a TN network for days or even longer. So such devices should, for power saving reason, also limit their TN AS activities. After a certain number of unsuccessful TN AS activity periods, whilst NTN was in discontinuous coverage, without detecting a TN network, the device may limit its AS activity to “at least once per” NTN discontinuous coverage period, if the expected NTN discontinuous  coverage time is longer than the respective TN AS timer. 
An even more advanced method could ensure earlier TN activation by indicating TN AS activation when reaching proximity of a TN coverage area.

Observation 2: A moving NTN-TN capable UE which has performed necessary TN related AS activities during several NTN discontinuous coverage periods with no AS activities to NTN may reduce its TN AS activity to once within an NTN discontinuous coverage period in case that the expected NTN discontinuous coverage period is larger than the respective TN AS timers.

Conclusion
Assuming that for an NTN/TN UE when the UE is with NTN and NTN has discontinuous coverage, the UE is not required to perform any AS idle mode tasks towards NTN, but needs to maintain all TN AS idle mode tasks. This allows for fast regaining reachability and is in general the preferred behavior. 
However, in certain scenarios this may lead to unnecessary power draining of IoT devices and hence an enhancement to said solution is proposed based on position/time, means the respective TN AS idle mode tasks have already been performed for a certain time without success.
To avoid unnecessary power loss, but maintaining fast possibility to regain TN access when being in NTN discontinuous coverage and having maintained AS activities, we propose to RAN2 to discuss the proposed enhancements below:
 
[bookmark: _Ref6663992]Proposal1: When a NTN-TN UE is stationary (position has not changed) and camped on NTN and said NTN network is in discontinuous coverage and the UE has at least maintained the TN AS procedures for [X] NTN discontinuous coverage periods or for [Y] hours, the device may refrain from further TN AS activities, in case that the position remains stationary and less than [X] hours have elapsed since the last AS activity performed by the device.
Proposal 2: A moving NTN-TN capable UE, which has performed necessary TN related AS activities  during several NTN discontinuous coverage periods, with no AS activities to NTN, may reduce its TN AS activity to once within an NTN discontinuous coverage period, in case that the expected NTN discontinuous coverage period is larger than the respective TN AS timers.
Reference
[1] R2-2301380, Draft CR TS 36.300 “Correction related to AS deactivation due to discontinuous coverage”
[2] R2-2301388, Draft CR TS 36.304 “Correction related to AS deactivation due to discontinuous coverage”
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