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	Reason for change:
	Some ENs in the clause 5.4.13 need to be resolved.

	
	

	Summary of change:
	1) Adding a general clause to clarify that the features can be applied to all RAT type;

2) Removing the EN and clarify the capability negotiation between UE and network
Editor's note:	Capability negotiation between UE and network for the features introduced for discontinuous network coverage for satellite access is FFS.
3) Removing the EN and add a ‘NOTE (#2) clarification
Editor's note:	It is FFS whether the UE can also indicate how long it will be available before the unavailability period starts.
4) Removing the EN since there is no need to update the clause 5.4.1.4 for the support of Unavailability Period: 
Editor's note:	Whether Support of Unavailability Period (see clause 5.4.1.4) can be used directly without updates is to be determined.
5) Change the EN to a NOTE (#3): (a) The recommendation from the CC#3 in SA2#156e is to NOT standardize the SCAI ([quoted] as the way-forward: SA WG2 will not work further on this and can be handled in a future Release [/quoted]); (b) SCAI is fairly versatile; there are tons of critical info that will help a UE determin its out-of-coverage period. Now, the SCAI is not standardized, which will make it challenging for a UE to derive its out-of-coverage period. Therefore, since the out-of-coverage itself may be inaccurate in the 1st place, there is no need to drill down the procedure of how a UE may send the information in this release. 
Editor's note:	How the procedure of UE sending out-of-coverage period will be affected if the Satellite coverage availability information that is sent to the UE is not standardised is FFS.
6) Removing the EN and adding clarification:
Editor's note:	It is FFS whether the AMF can provide an expected unavailability duration in the Registration Accept also if the UE provided an out-of-coverage time the Registration Request.
7) Removing the EN based on the SoH result from the CC#3 of the SA2#156e, the ‘way-forward’ is to “NOT specify either format or protocol in Rel-18 
Editor's note:	Whether the protocol used over the user plane between the UE and the external server to provide the satellite coverage availability information is standardised or not is FFS.
8) Removing the EN based on the SoH result from the CC#3 of the SA2#156e, the ‘way-forward’ is to “NOT specify either format or protocol in Rel-18.
Editor's note:	Whether the format of the Satellite coverage availability information provisioned to UE will be standardised or not is FFS.
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[bookmark: _Toc131516426]5.4.13	Support of discontinuous network coverage for satellite access
5.4.13.0 		General
The procedures described in this caluse are applied to all RAT types as described in the clause 5.4.11.2.
Editor's note:	Which RAT Types these procedures are applied to is to be determined. 
[bookmark: _Toc131516427]5.4.13.1	Mobility Management and Power Saving Optimization
For NR satellite access that provides discontinuous network coverage, a UE out-of-coverage period may be determined, which indicates the timing information for when a UE is expected to be out of coverage, and when the UE is expected to re-gain coverage again. The UE out-of-coverage period may consider current and expected future locations of the UE.
Tracking Area or RAT specific configuration in the AMF may be used to set timer values based on typical coverage periods of a satellite system.
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 AMF could configure the periodic registration timer and Mobile Reachable timer to be just greater than 20 minutes and the Implicit Deregistration timer to be greater than 10 hours to avoid unintended implicit detach due to coverage gap. Such configuration does not require AMF to be aware of detailed coverage times for each UE or for different locations.
"Discontinuous coverage" includes UE notification to the network when the UE is about to leave from or return to coverage (as described below) and overload control for discontinuous coverage as defined in clause 5.4.13.5. During Registration procedure, a UE supporting Discontinuous coverage functionalities described in this clause and clause 5.4.13.5 provides "discontinuous coverage support" indication as part of capability negotiation. 5GMM Core Network Capability in the Registration Request message for initial registration and for every mobility registration. The AMF indicates whether Discontinuous coverage functionalities described in this clause and clause 5.4.13.5 are supported by providing the "discontinuous coverage support" indication in Registration Accept message. 
Editor's note:	Capability negotiation between UE and network for the features introduced for discontinuous network coverage for satellite access is FFS. 
The capability negotiation between UE and network for the features introduced for discontinuous network coverage for satellite access include: satellite discontinuous coverage support, power saving optimization as described in 5.4.13.1, paging as described in 5.4.13.4 and overload control as described in 5.4.13.5. A UE may provide to AMF these supported capabilities for satellite access as part of 5GMM Core Network Capability in the Registration Request message for initial registration and for every mobility registration. The AMF provides to the UE indications of those negotiated supported capabilities described in this clause in Registration Accept message. 
If the UE is able to determine its own UE out-of-coverage period, and decides to remain in no service the following applies:
-	the UE triggers the Mobility Registration Update procedure to inform the network of its UE out-of-coverage period, as described in clause 5.4.1.4.
Editor's note:	It is FFS whether the UE can also indicate how long it will be available before the unavailability period starts. 
NOTE 2:	The satellite coverage availability information as described in 5.4.13.2 and the current and expected future locations of a UE together may give the UE the ability to indicate its availability time before an unavailability period starts.
Editor's note:	Whether Support of Unavailability Period (see clause 5.4.1.4) can be used directly without updates is to be determined 

Editor's noteNOTE 3:	How  tThe procedure of UE sending out-of-coverage period will be affected because if the Satellite coverage availability information that is sent to the UE is not standardised in this release is FFScan be handled in a future release. 
If the UE is not able to determine its own UE out-of-coverage period but can determine that it is about to lose coverage, the following applies:
-	The UE triggers the Mobility Registration Update procedure and indicates that the UE is about to lose coverage due to discontinuous coverage but does not provide a UE out-of-coverage period.
-	In this case, if the AMF is able to determine a UE out-of-coverage period based on satellite coverage availability information, as described below, the AMF provides an expected unavailability duration to the UE in the Registration Accept. The AMF may take the out of coverage period into account when determining Periodic Registration Update timer value for the UE. The AMF stores the information that the UE is unavailable in UE context, and considers the UE is unreachable (i.e. clear the PPF in AMF) until the UE enters CM-CONNECTED state.
Editor's note:	It is FFS whether the AMF can provide an expected unavailability duration in the Registration Accept also if the UE provided an out-of-coverage time the Registration Request. 
-	The UE triggers a 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. If the AMF does not indicate to the UE that the UE is required to perform this procedure, the usage is UE implementation dependent.
If the UE is able to determine its own UE out-of-coverage period and about to lose coverage, the following applies:
-	The UE triggers the Mobility Registration Update procedure and indicates that the UE is about to lose coverage due to discontinuous coverage. The UE also provides a UE out-of-coverage period.
-	In this case, if the AMF is able to determine a UE out-of-coverage period based on satellite coverage availability information, as described in 5.4.13.3, the AMF provides an expected unavailability duration to the UE in the Registration Accept. The UE may use the unavailability duration received from the AMF this time. 

To avoid signalling overload, the Mobility Registration Update procedure as described above shall be triggered during a time range before the UE loses coverage, as many UEs may lose coverage at the same time. The UE should trigger the Mobility Registration Update procedure early enough such that the procedure, under normal conditions, is able to complete before the start of the unreachability period.
NOTE 24:	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.
NOTE 35:	UE informing the network of coverage gaps would increase signalling and UE power consumption if coverage gaps are more frequent than UE's communication period.
The AMF may be aware of the satellite coverage availability information and determine UE out-of-coverage period. In this case the following applies:
-	In addition to criteria described in other applicable clauses, the AMF may take UE out-of-coverage period into account when determining e.g. Periodic Registration Update timer, extended DRX in CM-IDLE (see clause 5.31.7.2), MICO mode configuration (see clause 5.4.1.3) and Estimated Maximum Wait Time.
-	The AMF uses 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), and to the NG-RAN Extended Connected Time (see clause 5.31.7.3). 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.
The AMF should adjust the mobile reachable timer or Implicit Deregistration timer or both such that the AMF does not implicitly deregister the UE while the UE is out of coverage, see clause 5.4.1. Features described for High latency communication in clause 5.31.8 may be used to handle mobile terminated (MT) communication with UEs being unreachable due to discontinuous coverage.
[bookmark: _Toc131516428]5.4.13.2	Coverage availability information provisioning to the UE
A UE may use satellite coverage availability information for satellite access to support discontinuous coverage operations. Satellite coverage availability information can be provided to a UE by an external server via a PDU Session or SMS.
Editor's note:	Whether the protocol used over the user plane between the UE and the external server to provide the satellite coverage availability information is standardised or not is FFS. 
 
Editor's note:	Whether the format of the Satellite coverage availability information provisioned to UE will be standardised or not is FFS. 

* * * * End of change * * * *

