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Abstract of the contribution: Update the AMF state transition criteria to enter CM-IDLE when the N2 and N3 have been released at the end of the N2 UE context release procedure
1 Discussion

As specified in 3GPP TS 23.501 clause 5.3.3.2.3, the AMF criteria to move from CM-CONNECTED to CM-IDLE is threefold: 

· N2 signalling connection is released
· N3 connection is released 

· Completion of N2 context release procedure

The above conditions are stated in clause 5.3.3.2.3 as two separate conditions in the bullet point and subsequent text paragraph as follows: 

" In the CM-CONNECTED state, the AMF shall:

-
enter CM-IDLE state whenever the N2 signalling connection and N3 connection for this UE is released."

Upon completion of a NAS signalling procedure, the AMF may decide to release the NAS signalling connection with the UE. Upon completion of AN signalling connection release, CM state in the UE is changed to CM-IDLE. Upon completion of N2 context release procedure, CM state for the UE within the AMF is changed to CM-IDLE."

3GPP TS 23.502 call flow 4.2.6 fails to specify at which point in the UE context release procedure the N3 connection is released, which makes the AMF evaluation of the state transition condition to CM-IDLE even more difficult. 
It is proposed to document more clearly the principle that is already stated in 3GPP TS 23.501, that the AMF moves to CM-IDLE "upon completion of N2 context release procedure". 
2
Proposal

It is proposed to make the following update of the AMF state transition condition in 3GPP TS 23.501.
-----------------------------FIRST CHANGE-------------------------------------
5.3.3.2.3
CM-CONNECTED state

A UE in CM-CONNECTED state has a NAS signalling connection with the AMF over N1. Upon completion of a NAS signalling procedure, the AMF may decide to release the NAS signalling connection with the UE. 
Editor's note:
Whether a N2 connection for the UE in CM-CONNECTED state always exists or not depends on the conclusion on "stickiness" feature.

In the CM-CONNECTED state, the UE shall:

-
enter CM-IDLE state whenever the AN signalling connection is released (entering RRC Idle state over 3GPP access or when the release of the UE-N3IWF connectivity over non-3GPP access is detected by the UE), see TS 38.331 for 3GPP access.

In the CM-CONNECTED state, the AMF shall:

-
enter CM-IDLE state for the UE whenever the logical N2-AP signalling connection and the N3 user plane connection for this UE is released upon completion of the UE context release in the AN procedure as specified in TS 23.502.


The AMF may keep a UE in CM-CONNECTED state until the UE de-registers from the core network.

A UE in CM-CONNECTED state can be in RRC Inactive state, see TS 38.300[27]. When the UE is in RRC Inactive state the following applies:

-
UE reachability is managed by the RAN, with assistance information from core network;
-
UE paging is managed by the RAN.

-
UE monitors for paging with UE's CN (5G S-TMSI) and RAN identity.
The 5GC network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state.

Editor's note:
It is FFS if CN needs to receive notifications from RAN that may be related to RRC state transitions (e.g. related to location accuracy, reachability, etc.). The need for such notifications is to be discussed on case by case basis.
-----------------------------END OF CHANGES-------------------------------------

