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1) Editor's note:	Capability negotiation between UE and network for the features introduced for discontinuous network coverage for satellite access is FFS.

We propose to have two separate capabilities for SUECR(existing one) and Disctontinous coverage support(for all features of Rel-18 5GSAT). 
When UE indicates support of discontionous coverage it is mandatory for UE to support SUECR feature too, thus it will also indicate the capability of SUECR. 

This differentiation is important in our view because, it is not mandatory for the UE to support 5GSAT rel-18 features when it supports only SUECR. 

2) Editor’s note: It is for CT1 to decide whether the maximum time will require a new IE or reuse existing IE used for MINT i.e. disaster return wait range information. SA2 specs will be aligned based on CT1 decision.

CT1 has decided to use new IE to indicate maximum waiting time to the UE, thus this EN can be removed without any changes in the section.

3) We propose that reporting of unavailability period or indication of entering loss of coverage due to enterying DC is exempted from NAS level congesetion control otherwise unnecessarily UE context will be deleted from the network.
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The UE MM Core Network Capability is split into the S1 UE network capability (mostly for E-UTRAN access related core network parameters) and the UE 5GMM Core Network Capability (mostly to include other UE capabilities related to 5GCN or interworking with EPS) as defined in TS 24.501 [47] and contains non radio-related capabilities, e.g. the NAS security algorithms, etc. The S1 UE network capability is transferred between all CN nodes at AMF to AMF, AMF to MME, MME to MME, and MME to AMF changes. The UE 5GMM Core Network Capability is transferred only at AMF to AMF changes.
In order to ensure that the UE MM Core Network Capability information stored in the AMF is up to date (e.g. to handle the situation when the USIM is moved into a different device while out of coverage, and the old device did not send the Detach message; and the cases of inter-RAT Registration Area Update), the UE shall send the UE MM Core Network Capability information to the AMF during the Initial Registration and Mobility Registration Update procedure within the NAS message.
The AMF shall store always the latest UE MM Core Network Capability received from the UE. Any UE MM Core Network Capability that an AMF receives from an old AMF/MME is replaced when the UE provides the UE MM Core Network Capability with Registration signalling.
If the UE's UE MM Core Network Capability information changes (in either CM-CONNECTED or in CM-IDLE state), the UE shall perform a Mobility Registration Update procedure when it next returns to NG-RAN coverage. See clause 4.2.2 of TS 23.502 [3].
The UE shall indicate in the UE 5GMM Core Network Capability if the UE supports:
-	Attach in EPC with Request type "Handover" in PDN CONNECTIVITY Request message (clause 5.3.2.1 of TS 23.401 [26]).
-	EPC NAS.
-	SMS over NAS.
-	LCS.
-	5G SRVCC from NG-RAN to UTRAN, as specified in TS 23.216 [88].
-	Radio Capabilities Signalling optimisation (RACS).
-	Network Slice-Specific Authentication and Authorization.
-	Network Slice Replacement as described in clause 5.15.19.
-	Parameters in Supported Network Behaviour for 5G CIoT as described in clause 5.31.2.
-	Receiving WUS Assistance Information (E-UTRA) see clause 5.4.9.
-	Paging Subgrouping Support Indication (NR) see clause 5.4.12.
-	CAG, see clause 5.30.3.3.
-	CAG with validity information (if UE supports CAG), see clause 5.30.3.3.
-	Subscription-based restrictions to simultaneous registration of network slices (see clause 5.15.12).
-	Support of NSAG (see clause 5.15.14).
-	Partial Network Slice support in a RA (see clause 5.15.17).
-	Minimization of Service Interruption (MINT), as described in clause 5.40.
-	Equivalent SNPNs (see clause 5.30.2.11).
-	Unavailability Period, as described in clause 5.4.1.4.
-	Support for network reconnection due to RAN timing synchronization status change, see clause 5.3.4.4.
-	UE Configuration of network-controlled Slice Usage Policy (see clause 5.15.15.2).
-	Temporarily available network slices (see clause 5.15.16).
-	Support of S-NSSAI location availability information, as described in clause 5.15.18.2.
-	Support for discontinuous coverage.
The UE shall indicate "Support for discontinuous coverage" if the UE supports procedures in the clause 5.4.1.4 and indicates, "Unavailability Period" as supported. 
If a UE operating two or more USIMs, supports and intends to use one or more Multi-USIM features (see clause 5.38) in a PLMN for a USIM, it shall indicate in the UE 5GMM Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features with the following indications:
-	Connection Release Supported.
-	Paging Cause Indication for Voice Service Supported.
-	Reject Paging Request Supported.
-	Paging Restriction Supported.
Otherwise, the UE with the capabilities of Multi-USIM features but does not intend to use them shall not indicate support of these one or more Multi-USIM features.
A UE not operating two or more USIMs shall indicate the Multi-USIM features are not supported.
NOTE:	It is not necessary for a UE operating two or more USIMs to use Multi-USIM features with all USIMs.
>>>> NEXT CHANGES<<<<
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 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. The procedures in this clause are applicable only if both UE and AMF indicate support for discontinuous coverage.
Editor's note:	Capability negotiation between UE and network for the features introduced for discontinuous network coverage for satellite access is FFS.
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.
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 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.
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.
[bookmark: _Hlk131591354]-	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.
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 2:	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 3:	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.
The UE is allowed to trigger Mobility Registration Update procedure to inform the network of its UE out-of-coverage period or to indicate UE is about to lose coverage due to discontinuous coverage even if Mobility Management back-off timer is running. 

>>>> NEXT CHANGES<<<<
5.4.13.5	Overload control 
The AMF and UE may only use the procedure defined in this clause if both the UE and AMF indicate "Discontinuous Coverage Supported", see clause 5.4.13.1.
[bookmark: OLE_LINK1]In order to avoid a large number of UEs causing excessive signalling load on the network when re-gaining coverage after being out of coverage, the AMF may determine a maximum waiting time before UEs are allowed to initiate NAS signalling with the network, as described in this clause.
In this case, the AMF determines this maximum waiting time based on network configuration, priority users and priority service as specified in TS 23.122 [17] and TS 24.501 [47]. The AMF sends this maximum waiting time to individual UEs during the Registration procedure or UE Configuration Update procedure. 
If the UE receives a maximum waiting time from the network in a Registration Accept or UE Configuration Update Command message, the UE shall replace any previously received maximum waiting time on the same RAT type and PLMN with this one. Upon returning in coverage after being out of coverage due to discontinuous coverage, the UE sets the discontinuous coverage wait timer value to a random value up to and including the latest maximum waiting time for this PLMN and RAT type, and starts this timer. The UE shall not initiate any NAS signalling on that RAT Type and PLMN while the discontinuous coverage wait timer is running. 
The UE shall stop the discontinuous coverage wait timer and initiate NAS signalling if the UE receives paging message, has pending emergency services or when UE enters a TAI outside the registration area.
Editor’s note: It is for CT1 to decide whether the maximum time will require a new IE or reuse existing IE used for MINT i.e. disaster return wait range information. SA2 specs will be aligned based on CT1 decision. 
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