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Abstract: the paper discusses the UE centric solution optimization.
1 Overall 
It has been reached the conclusion that both UE centric and network centric procedures are used to determine the UE unreachability period due to satellite access discontinuous coverage. The two solutions serve different use cases and can co-exist in the same network.
This paper tries to discuss the UE centric solution optimization.
2	Discussion
Based on the TR conclusion, the UE centric solution is:
Besides receiving satellite coverage information from RAN broadcast, the more comprehensive coverage information may be transferred to the UE from external server or an AF. The UE may use the coverage information, its location and mobility pattern to determine its own UE unreachability period. The UE further determines requested NAS timer and MICO/PSM parameters based on its predicted UE unreachability period. The UE initiates a NAS procedure to negotiate NAS timer values, PSM parameters with AMF/MME and inform the UE unreachability period and/or an indication when leaving/entering coverage to AMF/MME.
In UE centric solution, the UE will transfer the following information to the AMF/MME:
· Determines NAS timer and MICO/PSM parameters, and sends them to the AMF/MME to have a negotiate
· Inform the UE unreachability period and/or an indication when leaving/entering coverage to AMF/MME
The above information transmission may exist redundant, here we analysis what information is necessary for AMF and what information is not.
1. MICO/PSM parameters
The MICO/PSM parameters include：
· Power Saving Mode(PSM) with Active Time (only for MME case)
· MICO mode with optional Active Time
· eDRX parameters
If PSM is used to a UE, based on the Rel-17 approach agreed in TS 23.401, the UE shall request an Active Time value and a periodic TAU/RAU timer value during Attach/TAU procedure. The UE and the MME starts the Active Timer when UE transitioning from ECM_CONNECTED to ECM_IDLE.
From UE side, when the Active Timer expires, the UE deactivates its Access Stratrum functions and enters PSM. During PSM, the UE stops all idle mode procedures, but continues to run the periodic TAU timer. The UE shall resume Access Stratum functions and idle mode procedures before the periodic TAU timer expires for performing the periodic TAU procedure. From network side, when the Active timer expires for the UE, the MME knows that the UE entered PSM and is not available for paging.
MICO mode is similar to PSM with the difference that the use of Active Timer is optional. As per existing standard, the network will not try to page the UE while it is in MICO mode. Only when Active Time is used, the network can page the UE.
As for eDRX, as per existing standard, the network determines eDRX parameters (eDRX cycle, PTW) and provides to the UE. The UE will determine when to enter/quit eDRX based on the parameters. The network may page the UE based on the eDRX cycle.
Observation 1: both UE and network need MICO and PSM parameters if MICO/PSM is applied to the UE. 
In case of satellite discontinuous coverage, the UE centric solution shows the UE determines the request MICO/PSM parameters based on the UE unreachability period information and sent it to the AMF/MME. 
Observation 2: when MICO/PSM parameters is sent to the AMF/MME, the UE unreachability period doesn’t need to be sent if only considering it is used to set MICO/PSM parameters.
2. NAS timer
The NAS timer is periodic registration update timer (for AMF case) or periodic TAU timer (for MME case). 
The periodic registration update timer is used by the UE. In case of UE using satellite access with discontinuous coverage, if the timer expires, it should be ensure that the UE has the satellite access coverage to initiate registration update procedure. Therefore, when the UE determines the periodic registration update timer value, it should take into account the UE unreachability period information.
The UE determined periodic registration update timer needs to be provided to the AMF since AMF will set up mobile reachable timer and implicit deregistration timer based on it. As per existing standard, both the two timers run at network side, the mobile reachable timer should be set a similar value to the periodic registration update timer and the Implicit Deregistration timer value should be set a relative larger than the mobile reachable timer value.
Observation 3: both UE and network need UE determined NAS timer (periodic registration update timer). When the UE determined NAS timer is sent to the AMF/MME, the UE unreachability period doesn’t need to be sent if only considering it is used to set NAS timer at UE side.
3. UE unreachability period
The unreachability period has the following functionalities based on the TR conclusion:
· Determines MICO/PSM parameters and NAS timer by AMF/MME based on the UE unreachability period information (network centric solution)
· Determines MICO/PSM parameters and NAS timer by UE based on the UE unreachability period information (UE centric solution)
· Sets an implicit detach timer based on the UE unreachability period information to avoid de-registering or detaching the UE when it is in discontinuous coverage
The TR conclusion does not show any other functionality except for the functionalities of MICO/PSM parameters and NAS timer determination. Therefore, UE unreachability period transferring to AMF/MME is not necessary. If the MICO/PSM and NAS timer are sent to the AMF, then the UE unreachability period does not need to be sent. Otherwise, if the UE unreachability period is sent to the AMF, then UE does not need to determine and send MICO/PSM and NAS timer, the AMF can configure MICO/PSM and NAS timer based on the received UE unreachability period and send them to the UE. 
Observation 4：If the UE unreachability period is provided to the AMF/MME, the UE doesn’t need to determine MICO/PSM parameters and NAS timer. The AMF can configure MICO/PSM and NAS timer taking into account the received UE unreachability period information and send them to the UE.
4. UE leaving/entering coverage time indication
If the UE determines the unreachability period, it will take its location and mobility pattern information into account which means the UE itself knows when it will leave the coverage and when it will enter again. Hence, from this point the role of the UE determined unreachability period is equal to UE leaving/entering coverage time indication. Providing one of them to the AMF/MME is enough.
Observation 5: providing UE unreachability period or UE leaving/entering coverage time indication to the AMF/MME is enough in UE centric solution.
Based on the above analysis, the following options are made for the UE centric solution:
Option 1: The UE determines MICO/PSM parameters and NAS timer and sends them to the AMF/MME.
Option 2: The UE determines unreachability period and provides it to the AMF/MME. The AMF/MME configures MICO/PSM parameters and NAS timer taking into account UE unreachability period and provides them to the UE.
The enhancement of option 1 are:
· UE capability : determine unreachability period, MICO/PSM parameters, NAS timer
· NAS enhancement: transferring the request MICO/PSM parameters, NAS timer from UE to AMF/MME.
· AMF/MME: MICO/PSM parameters negotiation with UE
The enhancement of option 2 are:
· UE capability: determine unreachability period
· [bookmark: _GoBack]NAS enhancement: transferring unreachability period from UE to AMF/MME
Apparently, option 2 has less enhancement to the UE capability and NAS message.

3	Proposal
It is proposed using option 2 to optimize UE centric solution. The optimization is reflected to S2-2300627.
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