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1. Introduction
In RAN#96e, RAN approved a Revised Rel-18 WID on IoT NTN enhancements [1]. One of the objectives: 
	4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].



In this contribution we discuss potential power saving enhancement for discontinuous coverage (DC).
2. Discussion
In RAN2#117-e, RAN2 agreed the following on IoT NTN in [2]:
	RAN2 117-e [5]

1. RAN2 will use a new SIB to share the ephemeris information for Discontinuous Coverage with the UEs. Sharing the information using dedicated RRC signalling is FFS.
2. While Out of Coverage in Discontinuous Coverage deployment (in Idle Mode or PSM mode) the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. The remaining UE behaviour is left to UE implementation. FFS whether anything need to be specified for AS-NAS interaction. 



Observation 1: If the UE is out of coverage it may deactivate its Access Stratum functions.

In RAN2#118-e, RAN2 provided further details on UE behaviour when out of coverage [3]: 
	8: Once a UE receives a SIB32, the UE is allowed to estimate out of coverage and to not do Idle mode tasks when out of coverage.



This agreement above was reflected in the following text in TS 36.304 [4]:
	If SystemInformationBlockType32 has been received and if the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in current or previously received SystemInformationBlockType32, SystemInformationBlockType31, t-Service in SystemInformationBlockType3 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks. 



In our understanding, the text above may imply that when the UE is out of coverage, the AS configuration is kept, and the UE is not expected to select an alternate PLMN/RAT (i.e. perform any idle mode tasks). 
[bookmark: _GoBack]Observation 2: if the UE is out of coverage it is not expected to select an alternate PLMN/RAT. 
However, according to SA2 specification TS 23.401 [5]: 
	For UE using a RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), if the UE knows how the E-UTRAN coverage varies with time based on information defined in TS 36.331 [37] (e.g. from the ephemeris data of a satellite access system that the UE is using) then the UE may deactivate its Access Stratum functions in order to optimise power consumption until coverage returns. Details are specified in TS 36.304 [34] and TS 24.301 [46].




It is not clear whether the UE behaviour should be to deactivate E-UTRAN satellite access, E-UTRAN satellite and terrestrial access, or all RATs supported by the UE, in order to optimise power consumption until the coverage returns.
Observation 3: it is not clear whether the UE may deactivate E-UTRAN satellite access, E-UTRAN satellite access and terrestrial access, or all RATs supported by the UE, in order to optimise power consumption until the coverage returns.

In our understanding, when the UE enters a discontinuous coverage period, if the aim is to optimise power consumption then by only disabling the satellite’s E-UTRAN access and keeping legacy RAT access stratum functionalities active, the UE may not optimise its power consumption. As the UE could re-select to another RAT/PLMN (i.e. remain active). For e.g., if the UE selects a terrestrial network then there is no power saving.
Observation 4: the UE may not optimise power consumption if it only deactivates the E-UTRAN satellite access while keeping legacy RAT access stratum functionalities active.

Moreover, in order to save power during discontinuous coverage period we expect the UE behaviour to mimic the features PSM/MICO where the lower layers functions are disabled.

Based on above observations, we do not think that the UE can optimise power consumption by deactivating only the E-UTRAN satellite access or E-UTRAN satellite and terrestrial access, but rather by deactivating all the access stratum functionalities in a way similar to PSM/MICO features. 
Observation 5: the UE may not optimise power consumption by deactivating only the E-UTRAN satellite access or E-UTRAN satellite and terrestrial access, but rather by deactivating all the access stratum functionalities in a way similar to PSM/MICO features. 

The above issue is also under discussion between CT1 and SA2 LSs [6]. However, we think it would be useful for RAN2 to also discuss the issue of deactivation of AS functionalities when the UE is out of coverage and follow up the outcome of CT1/SA2 discussion. 

Proposal 1: the UE may deactivate all RATs access stratum functionalities in order to optimise power consumption until the coverage returns. 




3. Conclusion
In this contribution we discussed issues related to deactivation of AS function in Discontinuous Coverage. The following are the observations and proposal in this document. 

Observation 1: If the UE is out of coverage it may deactivate its Access Stratum functions.

Observation 2: if the UE is out of coverage it is not expected to select an alternate PLMN/RAT. 

Observation 3: it is not clear whether the UE may deactivate E-UTRAN satellite access, E-UTRAN satellite access and terrestrial access, or all RATs supported by the UE, in order to optimise power consumption until the coverage returns.

Observation 4: the UE may not optimise power consumption if it only deactivates the E-UTRAN satellite access while keeping legacy RAT access stratum functionalities active.

Observation 5: the UE may not optimise power consumption by deactivating only the E-UTRAN satellite access or E-UTRAN satellite and terrestrial access, but rather by deactivating all the access stratum functionalities in a way similar to PSM/MICO features. 

Proposal 1: the UE may deactivate all RATs access stratum functionalities in order to optimise power consumption until the coverage returns. 
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