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Abstract of the contribution: Proposes to remove one EN and adding logic in AMF for RRC inactive to CM-IDLE transition handling
Discussion
In SA2 #121, CM-CONNECTED with RRC inactive state and the UE reachability in this state was introduced. 
Extract from TS 23.501:
[bookmark: _Toc484096585]5.4.2	UE reachability in CM-CONNECTED
For a UE in CM-CONNECTED state:
-	the AMF knows the UE location on a serving (R)AN node granularity.
-	when the UE reachability can be managed by the NG-RAN, see TS 38.xxx [x], the AMF shall periodic Registration Area Update timer value and the TAI List constituting UE's Registration Area to the NG-RAN.
-	the NG-RAN notifies the AMF when UE becomes unreachable from RAN point of view.
UE RAN reachability management is used by RAN for UEs in RRC Inactive state, see TS 38.xxx [x]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Paging Area granularity. A UE in RRC Inactive state is paged in cells of the RAN Paging Area it is currently registered in. The RAN Paging Area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area. UE in RRC Inactive state performs Paging Area Update (PAU) when entering a RAN Paging Area that the UE is not registered in.
At transition into RRC Inactive state RAN configures the UE with a periodic PAU timer value and the timer is restarted in the UE and in the RAN. After the expiry of the periodic PAU timer in the UE, the UE in RRC Inactive state performs periodic PAU.
Editor's note:	The value of the periodic PAU timer will be defined together with RAN WGs.
To aid the UE reachability management in the AMF, upon the expiry of the periodic PAU timer in RAN, the RAN releases the N2 signalling connection for that UE indicating to the AMF that the UE is unreachable due to expiry of the periodic PAU time. RAN may decide to delay the release the N2 signalling connection. If the RAN releases the N2 signalling connection, the AMF shall enter CM-IDLE state see clause x.y.z.
Editor's note:	Further actions, e.g. when to start the implicit deregistration timer, in AMF in CM-IDLE state after unreachable notification is received, are FFS.

However, there are still some open issues, one of them is the implicit deregistration timer handling in AMF when N2 signalling connection is released and UE changed state from CM-CONNECTED with RRC inactive to CM-IDLE. This is captured in the following EN:
Editor's note:	Further actions, e.g. when to start the implicit deregistration timer, in AMF in CM-IDLE state after unreachable notification is received, are FFS.
Without any synchronization between RAN and CN the UE may be regarded by the AMF as reachable either too long or too short. Too long may be the case if AMF just starts the reachable timer regardless of the length of the RAN periodic PAU timer. Too short may be the case if AMF instead directly starts the implicit deregistration timer assuming that the RAN periodic PAU timer is in parity with the reachable timer. Without knowledge in AMF about elapsed time of the periodic PAU timer in RAN, AMF will not be able to make the correct adjustment of either its reachable timer or of its implicit deregistration timer.
It is therefore proposed that RAN at UE transition to CM-IDLE provides AMF with the time since last in contact with the UE.

Proposal
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** 1st Change *****
5.4.2	UE reachability in CM-CONNECTED
For a UE in CM-CONNECTED state:
-	the AMF knows the UE location on a serving (R)AN node granularity.
-	when the UE reachability can be managed by the NG-RAN, see TS 38.xxx [x], the AMF shall periodic Registration Area Update timer value and the TAI List constituting UE's Registration Area to the NG-RAN.
-	the NG-RAN notifies the AMF when UE becomes unreachable from RAN point of view.
UE RAN reachability management is used by RAN for UEs in RRC Inactive state, see TS 38.xxx [x]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Paging Area granularity. A UE in RRC Inactive state is paged in cells of the RAN Paging Area it is currently registered in. The RAN Paging Area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area. UE in RRC Inactive state performs Paging Area Update (PAU) when entering a RAN Paging Area that the UE is not registered in.
At transition into RRC Inactive state RAN configures the UE with a periodic PAU timer value and the timer is restarted in the UE and in the RAN. After the expiry of the periodic PAU timer in the UE, the UE in RRC Inactive state performs periodic PAU.
Editor's note:	The value of the periodic PAU timer will be defined together with RAN WGs.
To aid the UE reachability management in the AMF, upon the expiry of the periodic PAU timer in RAN, the RAN releases the N2 signalling connection for that UE indicating to the AMF that the UE is unreachable due to expiry of the periodic PAU time. RAN may decide to delay the release the N2 signalling connection. The time elapsed since RAN’s last contact with the UE is provided to AMF. If the RAN releases the N2 signalling connection, the AMF shall take the elapsed time from RAN into consideration when the UE enters CM-IDLE state see clause x.y.z.
Editor's note:	Further actions, e.g. when to start the implicit deregistration timer, in AMF in CM-IDLE state after unreachable notification is received, are FFS.

***** End of 1st Change *****

***** 2nd Change *****
[bookmark: _Toc484096579]5.4.1	UE reachability in CM-IDLE
[bookmark: _Toc484096580]5.4.1.1	General
Reachability management is responsible for detecting whether the UE is reachable and providing UE location (i.e. access node) for the network to reach the UE. This is done by paging UE and UE location tracking. The UE location tracking includes both UE registration area tracking (i.e., UE registration area update) and UE reachability tracking ((i.e. UE periodic registration area update)). Such functionalities can be either located at 5GC (in case of CM-IDLE state) or NG-RAN (in case of CM-CONNECTED state).
The UE and the AMF negotiate UE reachability characteristics in CM-IDLE state during registration and registration update procedures.
Two UE reachability categories are negotiated between UE and AMF forCM-IDLE state:
1.	UE reachability allowing Mobile Terminated data while the UE is CM-IDLE mode.
-	The UE location is known by the network on a Tracking Area List granularity
-	Paging procedures apply to this category.
-	Mobile originating and mobile terminated data apply in this category for both CM-CONNECTED and CM-IDLE mode.
2.	Mobile Initiated Connection Only (MICO) mode:
-	Mobile originated data applies in this category for both CM-CONNECTED and CM-IDLE mode.
-	Mobile terminated data is only supported when the UE is in CM-CONNECTED mode.
Whenever a UE enters CM-IDLE state, it starts a periodic registration timer according to the periodic registration timer value received from the AMF during a registration procedure.
The AMF allocates a periodic registration timer value to the UE based on local policies, subscription information and information provided by the UE. After the expiry of the periodic registration timer, the UE shall perform a periodic registration. If the UE moves out of network coverage when its periodic registration timer expires, the UE shall perform a registration update when it next returns to the coverage.
The AMF runs a mobile reachable timer for the UE. The timer is started or re-started with a value longer than the UE's periodic registration timer whenever the CM state for the UE changes to CM-IDLE. Alternatively, if the AMF receives an elapsed time from RAN when the CM state for the UE changes to CM-IDLE, the AMF shall deduce a mobile reachable timer value or an implicit deregistration timer value based on the periodic registration timer value provided to UE and the elapsed time from RAN. If the mobile reachable timer expires, the AMF can deduce that the UE is not reachable. However, the AMF does not know for how long the UE is not reachable, thus the AMF shall not immediately de-register the UE. Instead, the AMF should clear the PPF flag and start an Implicit De-registration timer, with a relatively large value.
NOTE:	the AMF considers the UE in CM-IDLE state always unreachable if the UE is in MICO mode (refer to clause 5.4.1.3).
With the PPF clear, the AMF does not page the UE and shall reject any request for delivering DL signalling or data to this UE.
If the Implicit De-registration timer expires before the UE contacts the network, the AMF implicitly de-register the UE.

***** End of 2nd Change *****
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