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Abstract of the contribution: RAN may provide an elapsed time to AMF when RAN initiates UE context release indicating UE unreachable. However, such mechanism may cause the synchronization problem between AMF and UE. This contribution discusses this problem.  
1. Introduction
As we agreed in SA2#123 meeting, NG-RAN may provide an elapsed time to AMF when RAN initiates UE context release indicating UE unreachable. However, such mechanism may cause the synchronization problem between AMF and UE. This contribution aims at dealing with this problem.  
As a background, for figuring out UE state (e.g., CM-IDLE and RM-REGISTERED, CM-CONNECTED, or RM-DEREGISTERED), AMF, NG-RAN and UE keep the timer respectively:
· AMF: When AMF knows that UE is in CM-IDLE state, the mobile reachable timer is started, when such timer expires, the Implicit Detach timer is started accordingly, and paging is not triggered at that time. When this timer expires, AMF starts implicit detach procedure.
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Figure 1.1 mechanism for AMF counting the timer.
It is noted that when AMF starts Implicit detach timer, the Paging Proceed Flag (PPF) is clear and the downlink data of UE cannot trigger the AMF paging UE. 
· UE: When UE becomes RRC Inactive, UE starts RAN Notification Area Update timer. When this timer expires, UE sends RRC resume request message to the NG-RAN and starts the RRC resume procedure. If such procedure fails, UE becomes CM-IDLE and starts Periodic Registration Update timer.
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Figure 1.2 mechanism for UE counting the timer.
· RAN: When UE is in RRC Inactive, RAN starts RAN Notification Area Update Guard timer, when this timer expires, if the RRC resume message has not been received, RAN will trigger AN release procedure, and may provide the elapsed time, to let AMF better figure out the UE’s mobile reachable timer. 
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Figure 1.3 mechanism for AMF counting the timer considering elapsed time provided by RAN.
After AMF receiving the elapsed time, according to current specification, “If the AMF receives an elapsed time from RAN when RAN initiate UE context release indicating UE unreachable, the AMF should deduce a Mobile Reachable timer value based on the elapsed time received from RAN and the normal Mobile Reachable timer value”, as a result, the Mobile Reachable timer could be smaller than the normal one (one possible new Mobile Reachable timer is the normal one minus the elapsed time). As a result, AMF will starts the implicit detach timer much earlier. 
2. Discussion
2.1 Problem

As shown in the introduction part, introducing the elapsed time will help AMF start counting the Implicit Detach Timer earlier (e.g., regarding the time when UE becomes RRC Inactive state as the time for UE being CM-IDLE state), and it can optimize the network procedures to some extent. However, the status of UE and AMF will be unsynchronized, and it could be a problem especially when UE could “connect the network again” after the try for RRC connection resume request fails.
Basically, two problems will happen based on the length of Implicit Detach Timer:
· Problem 1: If Implicit Detach Timer is relative short, when UE triggers Periodic Registration procedure, the AMF itself has already de-registered the UE, which means the RM-Deregistered UE sends Periodic registration update, and it is an error case and results in wasting network resources. 

[image: image4.emf]AMF

Elapsed time

mobile reachable timer 

Implicit 

detach 

timer

Updated 

mobile 

reachable 

timer 

Implicit 

detach 

timer 

UE

UE is in 

CM-IDLE

Periodic Registration 

Update timer

Problem 1

time

time

PPFis clear

AMF de-registers UE

UE is in CM-IDLE

，

AMF 

figures out mobile reachable 

timer based on Elapsed time

UE triggersP-TAU


Figure 2.1.1 the problem when Implicit Detach Timer is relative short
· Problem 2: If Implicit Detach Timer is relative long, when UE triggers Periodic Registration procedure, the AMF has already clear the PPF, then during the time period marked in red line, AMF will not trigger the paging of UE’s side, and UE cannot receive the DL data timely if UE is reachable.
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Figure 2.1.2 the problem when Implicit Detach Timer is relative short
2.2 Proposed Solutions
One possible way is to synchronize the states between AMF and UE. On the other hand, in clause 5.4.2 in TS 23.501, it is noticed that “The RAN may provide the elapsed time since RAN's last contact with the UE to AMF”, therefore the provisioning of elapsed time is optional for the RAN. And as a result, the solution shall address the below issues:
· Synchronize the states between AMF and UE.

· Consider the optional feature for providing the elapsed time to the AMF.
Therefore, the RAN shall be involved in the synchronizing between AMF and UE, because it is the RAN that determines whether to provide elapsed time to AMF or not. In other words, RAN can provide some information to the UE. However, there is no proper time for RAN to do that. 
Considering the minimal impact to the network, and the “optional” feature that NG-RAN provide the elapsed time, therefore, it is proposed to delete elapsed time feature in TS 23.501. 
3.     Proposal
It is proposed to agree the previous discussion and reflect the proposal in TS 23.501.
3GPP

SA WG2 TD







