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	Reason for change:
	Start of unavailability period indicated by the UE and determined by the AMF can be different. IN such a situation whether UE is reachable or not from UE/network perspective is not clear in the specification. 

There are two cases: 
a) UE indicates 10 O clock is start of unavailability time. But network indicates 11 O clock is start of unavailability time. Between 10 to 11 is UE reachable ?
b) UE indicates 10 O clock is start of unavailability time. But network indicates 9 O clock is start of unavailability time. Between 9 to 10 is UE reachable ?


Similar issues exist when UE has included Start of Unavailability Period and/or Unavailability Period Duration, and network has NOT indicated respective information to the UE. Or viceversa case.

When UE is reachable and unreachable is not clear. When AMF will indicate to AF that UE is unreachable is not clear.

There are two options.


Option-1:
UE can indicate the final value it wants to use in registration complete message.This will need to introduce new IE in REG COMPLETE message for this rare case. 


Option-2: 
UE indicated value can be considered final by both UE and AMF. If UE wants to use/can live with the AMF indicated value, then UE can re-trigger registration procedure to indicate the same to network by following already existing procedures.

Any options above is OK to Samsung, but we propose to go with Option-2 because of no new impact in coding of the messages, also what values AMF used in option-1 to determine the PTAU timer value and power saving parameters is not clear.
 

	
	

	Summary of change:
	If both UE and AMF indicated unavailability period related configuration, the values indicated by the UE have to  be used. AMF also uses the values indicated by the UE to determine the PTAU timer, power saving parameters.
If UE has indicated but AMF has not indicated, then UE indicated values should be used by both UE and AMF.
If AMF has indicated but UE has not indicted then AMF indicated values should be used.
If UE indicted unavailability type but has not included both the values, the AMF assumes the time AMF receives the message as start of unavailability time.


	
	

	Consequences if not approved:
	The AMF and UE may determine the unreachability period which are out of sync in the system.
When AMF will indicate trigger LOS of Cov notification to AF is not clear.
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[bookmark: _Toc138309727]*************************** Start of Changes ***************************
[bookmark: _Toc162418706]5.4.1.4	Support of Unavailability Period
During Registration procedure, the UE supporting the Unavailability Period feature provides "Unavailability Period Support" indication as part of 5GMM Core Network Capability in Registration Request message for initial registration and for every mobility registration. The AMF indicates whether the corresponding feature is supported in the AMF by providing the "Unavailability Period Support" indication in Registration Accept message.
If the UE and network support Unavailability Period and an event is triggered in the UE that would make the UE unavailable or lose coverage (see clause 5.4.13.1) for a certain period of time, the UE uses Support of Unavailability Period to inform the AMF of the expected unavailability and whether it is due to NR satellite access discontinuous coverage. Use of Support of Unavailability Period for loss of coverage due to NR satellite access discontinuous coverage shall only be used if both UE and the AMF signalled "Unavailability Period Support", see clause 5.4.13.1.
If the use of Support of Unavailability Period procedure is not due to NR satellite access discontinuous coverage, the UE may store its MM and SM context in the USIM or Non-Volatile memory in the ME to be able to reuse it after its unavailability period. If the UE can store its contexts the UE may trigger Mobility Registration Update procedure otherwise the UE shall trigger UE-initiated Deregistration procedure.
NOTE 1:	How and where the UE stores its contexts depends upon the UE implementation and the Unavailability Type. The UE can store some or all of its contexts in the ME or USIM using existing ME or USIM functionality.
Before the start of an event that makes the UE unavailable, the UE triggers either Mobility Registration Update or UE initiated Deregistration procedure:
a)	If the UE initiates Mobility Registration Update procedure:
0)	The UE includes an Unavailability Type to describe the cause of unavailability (e.g. the unavailability caused by NR satellite access discontinuous coverage), the Start of the Unavailability Period if known and the Unavailability Period Duration (if known).
1)	If the UE did not include a Start of Unavailability Period, the AMF considers implicitly the Start of Unavailability Period to be the time at which it has received the Registration Request message from the UE. If the UE included a Start of Unavailability Period, the Start of Unavailability Period indicates the time at which the UE determines it expects to be unavailable, i.e. time until which the UE determines it is availableVoid.
2)	The AMF may determine, if not provided by the UE, or update the Unavailability Period Duration and/or the Start of Unavailability Period.
	If the AMF knows an Unavailability Period Duration and/or the Start of Unavailability Period (e.g. based on the Unavailability Type and other information available to the AMF as described in clause 5.4.13.3), and the UE did not include an Unavailability Period Duration and/or the Start of Unavailability Period or the UE included an Unavailability Period Duration and/or the Start of Unavailability Period different to the Unavailability Period Duration and/or the Start of Unavailability Period known to the AMF, the AMF may use either the Unavailability Period Duration and/or the Start of Unavailability Period known to the AMF or the Unavailability Period Duration and/or the Start of Unavailability Period from the UE as the Unavailability Period Duration and/or the Start of Unavailability Period. The AMF should include the Unavailability Period Duration and/or the Start of Unavailability Period known to the AMF in the Registration Accept. How the UE treats the AMF provided Unavailability Period Duration and/or the Start of Unavailability Period is up to UE implementation e.g. to help to determine when to return to coverage after a discontinuous coverage period, whether to listen to paging in eDRX, not to initiate any NAS signalling (including Service Request for MO data) within the discontinuous coverage period in case of any UL signalling/data request or the UE may deactivate its Access Stratum functions for NR satellite access in order to optimise power consumption until coverage returns, etc.
3)	The AMF indicates to the UE in the Registration Accept whether the UE is not required to perform a Registration procedure when the unavailability period has ended.
4)	The AMF may take the Unavailability Period Duration (if available) and Start of Unavailability Period into account when determining Periodic Registration Update timer value. The AMF may provide a Periodic Registration Update time longer than or equal to the combination of the Unavailability Period Duration and Start of Unavailability Period to avoid interfering with the UE dealing with the event that causes the unavailability;
5)	The AMF stores the information that the UE is unavailable at the Start of Unavailability Period in UE context, and considers the UE is unreachable (i.e. clear the PPF in AMF) from then until the UE enters CM-CONNECTED state;
6)	While the UE is unreachable, all high latency communication solutions (see clause 5.31.8) apply if supported in the network, e.g. extended data buffering, downlink data buffering status report, etc; and
7)	If there is "Loss of Connectivity" event subscription for the UE by AF, the AMF at the start of Unavailability Period considers the remaining time in the Unavailability Period (if available) when constructing the "Loss of Connectivity" event report towards the NEF and the remaining time in the Unavailability Period is reported to the respective subscribed AF.
b)	If the UE initiates UE-initiated Deregistration procedure:
0)	The UE includes Unavailability Period Duration (if known).
1)	If there is "Loss of Connectivity" event subscription for the UE by AF, the AMF considers the remaining time in the Unavailability Period when constructing the "Loss of Connectivity" event report towards the NEF and the Unavailability Period is reported to the respective subscribed AF;
If Start of Unavailability Period and/or Unavailability Period Duration included by the UE in Registration Request message, is different from the Start of Unavailability Period and/or Unavailability Period Duration indicated by the AMF to the UE in Registration Accept message, the UE and AMF shall use the UE indicated values to determine the Start of Unavailability Period and/or Unavailability Period Duration of the UE. In case the UE wants to use the AMF determined values then it will re-initiate registration procedure as described in this clause.
If Start of Unavailability Period and/or Unavailability Period Duration is not included by the UE in Registration Request message, but indicated by the AMF to the UE in Registration Accept message, the UE and AMF shall use the AMF indicated values to determine the Start of Unavailability Period and/or Unavailability Period Duration of the UE. 
If Start of Unavailability Period and/or Unavailability Period Duration is included by the UE in Registration Request message, but not indicated by the AMF to the UE in Registration Accept message, the UE and AMF shall use the UE indicated values to determine the Start of Unavailability Period and/or Unavailability Period Duration of the UE. 
If Unavailability Type is included, but the Start of Unavailability Period and Unavailability Period Duration is not included by the UE in Registration Request message, nor indicated by the AMF to the UE in Registration Accept message, the AMF considers implicitly the Start of Unavailability Period to be the time at which it has received the Registration Request message from the UE and the UE shall consider the Start of Unavailability Period after completion of the registration procedure.
Unless the AMF indicated that the UE is not required to perform a Registration procedure when the unavailability period has ended, then once the event which makes the UE unavailable is completed in the UE, the UE triggers a Registration procedure. If the event which makes the UE unavailable is delayed to a future time or cancelled in the UE or unavailability period deviates from negotiated value, the UE triggers Registration procedure. The UE may also trigger a Registration procedure before the Unavailability Period has started for other reasons. Depending on the UE state, the Registration procedure can be Initial Registration procedure or Mobility Registration Update procedure.
While the UE is in 5GS and if the UE determines that an upcoming loss of coverage no longer applies or determines a new Start of Unavailability Period or Unavailability Period Duration related to the upcoming loss of coverage, the UE sends a new Mobility Registration Update Request to the AMF to update the Start of Unavailability Period and/or Unavailability Period Duration.
The UE and the AMF re-negotiate unavailability at every Registration procedure, if it is required. If Start of Unavailability Period and/or Unavailability Period Duration is not included in a Registration procedure any pending unavailability configuration stored in the UE context at AMF is discarded.
[bookmark: _CR5_4_2]If the UE moves to EPS, the UE performs Attach or Tracking Area update procedure depending on the interworking mechanisms defined in clause 5.17.2.
For discontinuous coverage in E-UTRAN satellite access in EPS, the "Unavailability Period" is also supported (see clause 4.13.8.2 of TS 23.401 [26]).
NOTE 2:	In this release of specification there is no transfer of "unavailability period" between AMF and MME and vice versa.


*************************** End of Changes ****************************

