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Abstract: A solution for support of UE in discontinuous coverage is presented. 
1. Introduction/Discussion
In TR 23.700-28 V0.1.0 it is specified in KI#2 that it could be studied that whether and how to enhance the power saving mechanisms to make the UE to determine whether or not to attempt to access the network with regard to the coverage conditions.

In Rel-17, it is specified that a specific MME configuration can be used to support UE that is in discontinuous coverage. But it is not specified how active time and eDRX is influenced by the coverage information. Moreover, with NOTE 1, when the periodic TAU timer expires and the UE is not in coverage, the NAS may still attempt to ask the AS to search and access the network although the AS function may be already deactivated.
Quote from TS 23.401 v17.4.0 
"Tracking Area or RAT specific MME configuration can be used to support UEs using a RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage).
NOTE 1:	For example, if a satellite system only provides coverage to a UE for 20 minutes when a satellite passes, and the maximum time before a satellite passes any point on the earth is 10 hours, the MME could configure the periodic TAU timer and mobile reachable timer to be just greater than 20 minutes and the Implicit Detach timer to be greater than 10 hours."
Meanwhile, it is also specified in R17 that the UE may use the ephemeris data to know the coverage information. 
Quote from TS 23.401 v17.4.0: 
"If the UE is out of E-UTRAN coverage (including the cases when the UE is camped on GERAN/UTRAN cells) when its periodic TAU timer expires, the UE shall:"
…….
"-	when EMM-REGISTERED, perform a Tracking Area Update when it next returns to E‑UTRAN coverage. 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]."
Therefore, the similar principle (i.e. knowing how the coverage varies with time based on information from the RAN) could be used by the AMF to determine the specific configuration.
In this solution, the AMF could use the coverage information from the RAN (e.g. the ephemeris data of a satellite access system that the UE is using) to determine power saving parameters and send the power saving parameters to the UE before releasing the signalling connection.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
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6.X.1	Description
This solution resolves Key Issue #2 about the power saving enhancements for UE in discontinuous coverage. 
To make sure that the UE does not attempt to access the network when there is no coverage, and that the UE is aware of the coverage returning and attempts to access the network as needed, it is proposed that the AMF determine the power saving parameters (e.g. eDRX parameters, periodic registration timer and the active time for MICO mode) based on the coverage information, e.g. the ephemeris data, from RAN, and provide the power saving parameters to the UE before releasing the signalling connection. 
6.X.2	Procedures 


Figure 6.X.2-1: procedure for updating parameters before releasing signalling connection
1. The UE is registered in the network;
2. The RAN may be requested to send coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF using the Location Report procedure before the RAN sends the N2 UE CONTEXT RELEASE REQUEST message to the AMF;
Editor's note:	It is FFS what satellites ephemeris (e.g. all or a part of the satellites ephemeris in the RAN) will be provided to CN and whether the satellites ephemeris are available in a given RAN node.

3. The gNB initiates the AN release procedure by sending the N2 UE CONTEXT RELEASE REQUEST message to the AMF. 
4-5. The AMF may initiate the Location Reporting Control procedure to ask for the coverage information from the RAN;
using the coverage information, the AMF determines the power saving parameters (e.g. eDRX parameters, periodic registration timer and the active time for MICO mode) for the UE;
NOTE：	If NWDAF is deployed, the AMF may use predicted informtion about the UE's mobility provided by NWDAF.
6. The AMF initiates the UCU procedure to update the power saving parameters in the UE;
7-9. The AMF initiates AN Release procedures;
10. Using the received power saving parameters, UE can determine when the UE could not access the network, and when (e.g. the coverage is recovered) could attempt to access the network if needed. 

[bookmark: _Toc23317651][bookmark: _Toc92987390]6.X.3	Impacts on services, entities and interfaces
RAN:
-	send coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF.
AMF:
-	ask RAN to send coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF;
-	update the power saving parameters based on the coverage information from the RAN and send the power saving parameters to the UE.
UE:
-	update the power saving parameters during the UCU procedure

* * * * End of changes * * * *
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