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[bookmark: _Toc517082226]* * * * First change (all new) * * * *
5.4.X Support of discontinuous network coverage for satellite access 
Editor's Note:	Which RATs these procedures are applied to is to be determined.
5.4.X.1	Mobility Management and Power Saving Optimization 
[bookmark: _Hlk121735845]In case of a satellite constellation that provides discontinuous network coverage, a UE unreachability period may be determined, which indicates the timing information for when a UE is out coverage, and therefore is unreachable by the network, and when the UE has coverage again. The UE unreachability period may consider current and potential future locations of the UE. Both the AMF and the UE can determine and coordinate the UE unreachability period to optimise mobility management and power saving, by setting up mobility management and power saving parameters including Periodic Registration Update timer, MICO mode with optional Active Time/ Extended Connected Time, extended DRX in CM-IDLE parameters.  
A UE may use coverage information for the satellite accesses, see clause 5.4.X.2, and mobility pattern information it may have in order to determine its own UE unreachability period. If the UE is able to determine its own UE unreachability period then it can request MICO mode parameters, extended DRX in CM-IDLE parameters, or other timers taking the UE unreachability into account using the relevant procedures. The UE can also use the Mobility Registration Update procedure to inform the network of a UE unreachability period when it is about to leave satellite coverage and then also perform a Mobility Registration Update procedure when it returns to coverage using any access type. The AMF may indicate to the UE that the UE is required to perform this procedure when leaving and returning to coverage. 
NOTE:	A UE based on implementation can combine successive periods of no satellite coverage into a single continuous period that is notified to the network if the UE does not require network access during this period.
The AMF may determine a UE unreachability period using satellite access coverage information, see clause 5.4.X.3, Expected UE behaviour (e.g. Stationary Indication, Expected UE moving trajectory), the UE current location and operator configuration. The AMF also uses UE unreachability information determined by the UE, if provided by the UE.
Editor’s Note:	The precedence between UE or AMF‘s UE unreachability determination and subsequent parameters adjustment is for discussion and may need further updates.
The AMF uses the determined UE unreachability period along with the existing procedures to provide the UE with timers (e.g. Periodic Registration Update timer), extended DRX in CM-IDLE (see clause 5.31.7.2), and MICO mode configuration (see clause 5.4.1.3). This is to keep UE in power saving mode and avoid the network attempting to page the UE if it is out of satellite network coverage.
With discontinuous coverage the AMF may know for how long a UE is expected to remain unreachable and when an unreadability period starts. The AMF should consider these and adjust the mobile reachable timer and/or Implicit Deregistration timer such that the AMF does not implicitly deregister the UE while the UE is out of coverage, see clause 5.4.1.
The AMF may optionally provide the UE with a back-off timer which prevents the UE from initiating MO data or signalling while it is running.
Editor’s Note:	Whether a new back-off timer is used or whether an existing timer can be used is to be determined.
When paging the UE that is using satellite access and discontinuous coverage the AMF may additionally use tracking area information provided by RAN when the UE is released for its paging strategy handling, see clause 5.4.3.
[bookmark: _Hlk121735883]5.4.X.2 UE coverage information provisioning to the UE
A UE may use coverage information for the satellite accesses to support discontinuous coverage operations, see clause 5.4.X.1. In addition to the satellite assistance information provided by the NG-RAN (see TS 38.413 [34]), coverage information can be provided to a UE by an AF accessed by a DN via a PDU Session. The coverage information can provide details of satellite access coverage over time for the UEs current and future locations.
Editor’s	Note: clause may need further updates to consider simplified coverage provided by the CN over NAS to the UE.
5.4.X.3 UE Coverage information provisioning to the AMF
The AMF may use coverage information for the satellite access a UE is using at its current and future locations to support discontinuous coverage operations, see clause 5.4.X.1.
Editor’s Note: 	The procedures to obtain coverage information/UE unreachability via OAM or from an AF via the NEF are FFS.
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